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3.5 Study Plan: Assessments as described in CALGB 9221. Subjects were to
receive azacitidine 75 mg/m? as a continuous IV infusion for 7 days on a 28-day
cycle for a minimum of 4 cycles. The dose could be adjusted at the beginning of
each cycle based on predefined hematology and renal laboratory results. Each
subject was monitored throughout the study for response and safety assessments
at scheduled intervals. Subjects were continued on therapy until they met criteria
for removal from the study, which were

e Achieved CR and received 3 more cycles of treatment

Failed to demonstrate CR or PR after 16 weeks

Relapsed

Diagnosed with AML

Developed life threatening infection or hemorrhage

Withdrew due to constraints of the study.

After withdrawal from the study, subjects were to be followed for disease course
and survival. Criteria for adverse event recording were not specified in the protocol;
however, treatment-related toxicities and complications were to be reported in
CALGB Follow-up Forms. Adverse events were collected from CALGB Follow-up
Forms for the retrospective analysis.

3.6 Study Population: 45 subjects were planned, 49 subjects were enrolled, and 48
subjects were analyzed. One subject of the 49 was found to have AML (50% blasts
in the bone marrow) and was dismissed from the study without taking any
medication. Inclusion criteria differ from CALGB 8921 by inclusion of RAEB and
RAEB-T only (not CMMolL) and by performance status of 0-3 (not 0-2). Exclusion
criteria differ by permitting prior therapy with low dose cytosine arabinoside (prior
cytotoxic therapy not permitted in CALGB 8921) and omitting the condition of any
other iliness that limited survival to <2 years.

3.7 Azacitidine Dose, Dose Adjustment, Method of Administration and Subject
Exposure: Subjects received azacitidine 75 mg/m? for 7 days as a continuous IV
infusion. The drug was mixed fresh every 4 hours and diluted with 50 mL of
Ringer's lactate. Subjects repeated the 7-day treatment regimen at 28-day
intervals with dose adjustment as needed. This dose was selected on the basis of
previous experience with IV azacitidine in more than 800 patients (Von Hoff et al.,
1976, ref. 24). The MTD of IV azacitidine was 150 to 200 mg/m?%day for 5 days
every 14 to 28 days, with major toxicities being leukopenia, thrombocytopenia,
nausea and vomiting in patients with leukemia, lymphoma or colorectal cancer. In
two later studies reported in 1982, the dose of azacitidine as a single agent was
150 m/m?/day given as a continuous infusion for 5 days.

The mean exposure to azacitidine in the 48 subjects was 7.8 months (range 0.9 to
65.4 months. Twenty patients received <75 mg/m?/day for 11.7 months, and 28
patients received 275 mg/m?/day for 4.9 months.

3.8 Criteria for Responses and Non-Responses: as in CALGB 9221 trial.




NDA 50-794 Azacitidine in MDS
Page 89

3.9 Subject Disposition: Sponsor’s Table 58 summarizes subject disposition.
Reasons for withdrawal from therapy are self-explanatory. Follow-up status was
obtained from subjects as late a 2873 days (nearly 8 years) after withdrawal from
the study. Progression to AML includes the total incidence both on study and after
study.

Table 868: Subject Disposition and Completion Status |CALGB 8421)

‘Somber (%) of Subjects
Aeacildine
Disposition Status (NniE)
‘Teeserred shsty mekcaBon 48 (100.0)
Withdrew ffom therapy 48 (100 0)
Reason lot whdrmmval rom therapy®
Achieved csnphic remission and therapy stopped 3 ®Y
Development of AML. 5 (10.4)
Devel A of & Wo-Sweatening infect 2 42
Development of Relapse after PR, CR, or kmprovement 2 K
No response 1o therapy atter 4 oyoles of kreatmont 11 (229)
Auverse ovent 10 (20.8)
Subject did not wish to continue in the study 4 {03
invesbgalor dscreion 2 A
Othes™ 1 @2
Subject died s (1.
Folloneup stutus®
Follow-up coniact made 40 (83.3)
Subjed! disd B (728)
Subject progressed to AWML 11 (202
Subject diagnosed with anoth 0 2 (v
Sublect received subsequont radiation therapy 1 @n
feceived chemothetapy 19 _(30.6)

* Sublects reey be categorized 1o more than § resson for wihdrawsl and fotou-1p status.

* Specitied reasons for other are listad Dy subsect and reatment in CALGE 8423 CSR

Appeodx 36.29.132.

* Total of subgects Who progr 950 AL inchudes sutyects who wers withdesan Jrom the stdy dus 1
davelopmant of AdL.

KEY AMUsacule mysiopancos. CR=Compime R PR«<Partiel R
CALGEB=Cancer and Laviarmis Group 8

3.10 Protocol Violations: Only 3 /48 subjects had a protocol violation: 2 did not
meet MDS eligibility criteria and 1 had prior cytotoxic therapy.

3.11 Subject Demographics: Subject Demographics and Baseline Disease
characteristics are shown in Sponsor’s Tables 60 and 61.

APPEARS THIS WAY
ON ORIGINAL
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Tabie 60: Subject Demographics (CALGE 8$421)
Axacitidios
Demographic {N=is)
| =
Male 3 B
Famsle 17 (384)
Race {wi)
White 48 (100.0)
Age {years)
N L]
Mean 2 SD 83.1210.72
Median 830
Range 3-8
Ags Oroup %)
Less than 63 2t {38
65-7¢ 2% (50%
75 and older 3 {83
Helaht {om)
N %2
Mean ¢ 8D 18082936
Medan 163.0
Range 155 - 194
Welaht flgr)
N a3
Mean 2 80 71721383
W Ban e G
Range 48108
BSA tn")
N 45
Mean ¢ SD 1.82 £ 0208
Median 1.80
Ronge 148220

Vlues for haigi, weldht snd BSA are from dasekne vital sign visit

gvmss&wnﬂmm S0=standsrd deviason, CALGB-Cancer and Leukamis
Composition of the study population by gender (65% male, 35% female) is
consistent with the incidence by gender observed in MDS. All subjects were white.

The mean age was 63 years (range 35 to 81 years).

Table 61: Baseline Disease Characteristics (CALGB 8421)

Nurber (%) of Subjects
Araciidio
Baseline Disease Characteristic Huad)
‘MDS diagnosis of registration
RAEB 23 e
RAEB-T 24 (0.0
AL 1 29
Performance status {n %)
0 Normal 13 (Q13)
1 Fatigue 13 {(27.0)
2 impaked 7 (46
3 Bedrost 3 $3)
Unknown/Not Dore 10 (208)
Transhusion product used in 3 th
before study entry
Any wransiusion product 43 (88.6)
Blvod cels, packed hnvan 41 {83.4)
Piatiets, human blood 16 {333
Unknown 3 63
Vahut $0r pericemance stubis are frorm beseline vl sian visk.
RAEBwefratiory snemia with axtess blewss,

RAEB-Twrefractory aermie with excess btasts in tranaformalion,

CALGB#Cancer and Leukeivea Grong B

RAEB and RAEB-T were about equally represented in the study. Performance
status was normal or fatigue in 58% of subjects, but there were some subjects who
were impaired or requiring bedrest. About 90% of subjects received transfusions of
blood products, mainly RBCs, during 3 months before study entry. Other medical
conditions and previous surgeries were common in this study of mostly elderly
subjects.

3.12 Primary Efficacy Results

3.12.1 Primary Efficacy Endpoint: Overall Response Rate
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The primary endpoint was defined as overall response rate of CR + PR. The best
response attained during the study was used to categorize each subject, as shown
in sponsor’s Table 62.

Table 62: Response Rates of All Subjects (CALGB 8421)

Number (%) of Bubjects
Azacitidive

— ! )
Resporise

OvessB (CR + PR) 9 (o)

Complete (CR) €3

Paitiat (PR) 8 (128)
Non-easponse

Improvemend, not CR or PR 1 29

Stable Dissase 2 (38

Disease Progression o (00

Unevahsable 1 &1
Lotz Non response 3 9,

Fn U=-(aI0 e ey we b X e la hetldnde LAaumoar & &2 Lecrenig
Grow 8

Three of the subjects achieved CR, which occurred from the 5™ to the 7" treatment
cycle (118 to 230 days on study). Six of the subjects achieved PR, which occurred
from the 2™ to the 10™ treatment cycle (63 to 281 days on study).

All CR + PR subjects had 2 or 3 cell line abnormality at baseline and all were
transfusion dependent.

3.12.2 Duration of Clinical Response

Sponsor’s Table 63 presents the data on MDS subtype, abnormalities at baseline,
initial positive effect (type and study day), duration of positive effect, best response
(type and duration) and last dose. These complex data are presented in part in
Reviewer’s Table below.

Reviewer’s Table. Duration of Positive Effect and of Response in Responders

Initial Positive Effect Duration of Positive Best Response Duration of CR or PR
(Study Day)* Effect (days) {days)**
Day 8 342 PR 128

Day 29 316 PR 1

Day 64 421+ (1.2 years) PR 155
Day 23 427+ (1.2 years) PR 167+
Day 57 249+ CR 16

Day 9 323 PR 114
Day 9 343+ CR 204
Day 15 49+ PR 1+

Day 11 228+ CR 164+

*First day of achievement of target for 24 weeks for at least 1 abnormality at baseline.
Duration is number of days until transfusion, relapse, or last observed value.

**Number of days from first achievement of target for 24 weeks for all baseline
abnormalities until sustained loss of target values.

The mean and median duration of response was 106 days and 128 days. The
mean and median duration of positive effect was 300 days and 323 days, or nearly
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3 times longer than that of response. The actual durations of response or positive
effect were probably artificially shortened for several subjects because of
withdrawals from the study.

Reviewer’s Notes: A review of PATIENT PROFILES showed that:

e The median duration of response could only be estimated, as the response was
continuing in all (100%) patients at the time of their withdrawal from the study.

e The median duration was 281 + days, the mean duration was 389 + days, the
range was 84 days to 1499 + days.

3.12.3 Response Rate by MDS Subtype

Response rates by MDS subtype are shown in Reviewer's Table below (data from
sponsor’'s Table 64). Response rates in RAEB and in RAEB-T were about the
same.

Response Rates of All Subjects by MDS Subtypes and AML at Baseline

MDS Subtype and Number of Subjects % of Subjects with Subtype
Response

RAEB N=23 100%

¢ CR+PR 4 17.4%

¢ CR 1

e PR 3

RAEB-T N=24 100%

e CR+PR 5 20.8%

e CR 2

e PR 3

AML =1

e CR+PR 0

3.124 Response Rates Excluding Subjects with Baseline Diagnosis of AML,

Subjects with Protocol Violations, and Applying 24-Week Duration Requirement

Exclusion of the one subject with baseline diagnosis of AML did not change the
response rate (19.1%). Exclusion of 3 subjects with protocol violations increased
the response rate slightly to 20%.

The protocol for CALGB 8421, unlike those for CALGB 8921 and CALGB 9221, did
not require targets to be maintained for 4 weeks to be assessed as response. The
requirement for response was only that all abnormalities at baseline must achieve
the response criteria for 1 day. Sponsor’s Table 66, shown below, presents
adjusted response rates for CALGB 8421 according to response criteria used in
CALGB 8921 and CALGB 9221.
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Table 86: Adjusted Overall Responss Rate 2 4 Weeks Duration
{CALGB 8421)
mg" ‘of Subjects

Response {48}

Overdll {CR + PR) T (148
Complets (CR) 2 @
Partial (PR) S (108)

KEY" CR=Complse Resp PRePusal R CALGBSTancer and Leukens
Grawp 8

The adjusted response rate was 14.6%.

3.125 Evidence of Clinical Benefit: Improvement

Of the 48 subjects, 23% (11/48) had the best response of Improvement.

Ali 11 were anemic and 9 were RBC transfusion dependent. Eight of 11 lost
transfusion dependence, 5 of them had a 250% increase in Hgb, 3 of them had
<50% increase in Hgb.

Nine of 11 subjects were thrombocytopenic, as specified in the protocol. All 9
subjects increased platelet counts by 250%.

Seven of 11 subjects had lower than normal WBC counts. Six of 11 increased
WBC counts by 250% and 1 by <50%.

These changes are summarized in Reviewer’s Table below (data from Sponsor’s

Table 67).
Reviewer’s Table. Best Response of Improvement
Peripheral Abnormal at Positive Change 250% Increase <50% Increase
Blood Cells Baseline and Transfusion and Transfusion
Free Free
_Hgb 1111 8/11 (73%) 5/11 311
Platelets 9/11 9/9 (100%) 9/9 0
WBC 7111 717 (100%) 6/7 17

Reviewer’s Note: a Review of PATIENT PROFILES showed that:

8 patients met the criteria for improvement (See Appendix for the list of patients
with Improvement according to the sponsor and according to the Reviewer),

5 continued in Improved status at the time of withdrawal from the study; 3
reverted to pre-Improved status,

The median duration was estimated as 145 + days, the mean duration as 191 +
days, the range 42 to 570 days.

3.12.6 Analyses of Response Rates by Age and Gender

These analyses are presented in sponsor’s Tables 68 and 69, and are summarized
in the Reviewer’s Table below. Only response rates are presented; non-response
rates are not reproduced.
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Reviewer’s Table. Response Rates by Age and Gender
Parameter Overall CR + PR CR PR
Age: <65 years 6/21 (29%) 2 4
65-74 3127 (11%) 1 2
275 13 (33%) 1 0
Gender: Male 5/31 (16%) 1 4
Female 4/17 (24%) 2 2

D. Efficacy Conclusions

1. Efficacy of azacitidine in inducing prolonged responses, with complete or partial
normalization of peripheral blood counts and bone marrow blast percentages
and with decrease or elimination of transfusion dependence, in patients with all
MDS subtypes is summarized in Reviewer's Table below. A total of 270
subjects were treated with the same dose of azacitidine, SC in CALGB 9221
and 8921 trials and IV in CALGB 8421 trial. The overall response rate was

15.2%.

Reviewer’s Table. Summary of Azacitidine Efficacy in MDS (ITT Population)

Response CALGB 9221 CALGB 8921 CALGB 8421 Total

All Azacitidine

N=150 N=72 N=48 N=270
Overall (CR + PR) 22 (14.7%) 10 (13.9%) 9 (18.8%) 41 (15.2%)
CR 9 4 3 16
PR 13 6 6 25

After exclusion of 28 patients adjudicated to have AML, these statistics change
only slightly, since 5 of the AML patients (17.9%) had CR or PR. Response rates
after exclusion of patients adjudicated to have AML are shown in Reviewer's Table
below. In the 3 trials, 36 of 238 MDS subjects had complete or partial responses,
for a response rate of 15.1%.

Reviewer’s Table. Summary of Azacitidine Response Rates in MDS After Excluding
Subjects with Adjudicated Diagnosis of AML at Study Entry

Response CALGB 9221 CALGB 8921 CALGB 8421 Total i
All Azacitidine 1
N=136 N=55 N=47 N=238 :
Overall (CR+PR) 20 (14.7%) 7 {12.7%) 9 (19.1%) 36 (15.1%) i
CR 8 3 3 14 I
PR - 12 4 6 22 ]

2. The response rates in the 3 trials were similar (12.7% to 19.1%), suggesting
that this degree of efficacy is reproducible. The responses were not spurious,
as there were 0% responses in CALGB 9221 Observation Only without
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Crossover control arm. The difference between azacitidine-treated subjects and

the Observation without Crossover control subjects in CALGB 9221 trial was
statistically significant for overall response rate (p<0.0001).

Analysis of response rates by dose showed that 75 mg/m was an effective
starting dose. Doses were decreased to <75 mg/m? or increased to >75 mg/m?
based on each subject’s response. The hughest administered doses of
azacitidine in each study were 150 mg/m? received by 2 subjects in CALGB
8421, 100mg/m? received by 2 subjects in CALGB 8921, and 100mg/m?
received by 3 subjects in CALGB 9221. Reviewer’s Table below shows the
combined data of all 3 CALGB trials (data from sponsor’'s Table 72). Most
subjects with a best response of CR or PR received 75 mg/m? for the majority
of cycles prior to response.

Reviewer’s Table. Response Rates As A Function of Azacitidine Dose

Response All Azacitidine All Azacitidine All Azacitidine
<75 mg/m’ 275 to <100 mg/m’ 2100 mg/m?
N=44 N=190 N=15
Overall (CR + PR) 15 (34%) 19 (10%) 7 (47%)
CR 6 7 3
PR 9 12 4
4. The responses were long lasting in most patients. The duration of responses is

underestimated, since over 70% of subjects were still in response at the time of
withdrawal from the trials.

Long-term administration of azacitidine is possible, as demonstrated by 3
patients who continued to receive azacitidine for 15, 68 and 156 cycles,
respectively, instead of discontinuing it after 3 cycles following CR.

In addition to CR and PR responses, lesser responses not meeting PR criteria,
termed Improvement occurred in 20.0% of azacitidine-treated patients and in
0% of observation only without crossover patients in CALGB 9221 trial.
Improvement occurred in 8.3% of subjects in CALGB 8921 trial and in 16.7% of
subjects in CALGB 8421 trial. In the 3 trials, the mean percentage of
azacitidine-treated subjects with Improvement was 16.3%. Most of the subjects
with Improvement who were transfusion dependent at baseline became free of
the need for RBC or platelet transfusions for the period of Improvement. The
median duration of Improvement in azacitidine-treated patients in the 3 trials
was 195 days.

Response rates were similar in subjects with all MDS subtypes and with AML.
Follow-ups in all three trials were as long as 8 years after subject withdrawal,
and the percentage of subjects followed up was between 80% and 90%.

Efficacy evaluation is confounded several considerations:

1.

The primary trial data were no longer available and were re-collected from
patient records by the sponsor. This is an unusual procedure for an NDA
submission, as the data cannot be easily verified. However, the trials were
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conducted under NCI/CALGB auspices and the results were published, lending
credence to the data in the submission.

2. The design of the pivotal controlled trial permitted crossover from the
observation arm to the azacitidine arm after pre-specified criteria were met.
More than one-half of the subjects crossed over to azacitidine treatment, but
remained in the control arm in statistical analysis. The crossover patients had a
response rate similar to that of subjects randomized to azacitidine, and
therefore the difference between azacitidine treatment and observation was not
statistically different. Clearly, this analysis misrepresents the efficacy of
azacitidine, because the only subjects who had a response had been treated
with azacitidine.

3. The statistical plan for CALGB 9221 trial, in calculating the sample size for the
trial, made an assumption of a 20% difference between azacitidine response
rate and control (30% and 10%). This assumption proved to be too optimistic.

4. The statistical reviewer concluded that the results of the one controlled,
randomized Phase 3 study, CALGB 9221, are not adequate to support the
sponsor’s efficacy claim, since they are based on retrospective statistical
design, retrospective data collection and analyses. The study appears to
demonstrate a significant benefit for the overall response of azacitidine
compared to observation before crossover group for ITT population (p<0.0001),
ITT population without AML at study entry (p<0.0001), and ITT population
without AML. or protocol violation (p=0.0007). It also appears to demonstrate a
significant benefit of azacitidine compared to observation only group (excluding
crossover patients) for ITT population (p=0.0033), ITT population without AML
(p=0.010), and ITT population without AML or protocol violation (p=0.0276).

Nevertheless, in absence of an effective drug for MDS, a reproducible 15%
response rate to azacitidine is a valuable addition to armamentarium. For this
reason and for separation of true control group from the azacitidine group in
analysis of the results, FDA suggested separating the Observation Without
Crossover subjects from Azacitidine After Observation subjects. As a result,

¢ Response rates for all azacitidine-treated subjects could be calculated, and
¢ The absence of responses in the Observation Only group was established.

Vil. Integrated Review of Safety
A. Brief Statement of Conclusions

1. This NDA documents the safety profile of azacitidine in 226 subjects, 220 of
them in the 3 clinical trials and 6 in a clinical pharmacology study. In these trials
azacitidine was used to treat MDS, a condition that in its pathophysiology
overlaps to a great extent the most common toxicities of azacitidine.

2. The same dose of azacitidine was used in the 3 clinical trials (IV in one trial and
SC in two trials, including the controlled pivotal trial).

3. There were no deaths in these trials that were attributed to azacitidine toxicity.
Serious adverse events occurred in about 60% of azacitidine-treated patients
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and in about 36% of observation only patients. The most common SAEs were
thrombocytopenia, febrile neutropenia, fever and pneumonia.

4. Virtually all subjects reported adverse events during the study, both in the
azacitidine-treated subjects and in the observation only subjects. A greater
proportion of azacitidine-treated subjects reported the following adverse events
as compared to observation only subjects: gastrointestinal events (nausea,
vomiting, diarrhea, constipation, anorexia), hematologic events (neutropenia,
leukopenia, fever, rigors, ecchymoses, patechia, epistaxis), injection site events
(erythema, bruising and pain), cough, dyspnea, arthralgia, headache,
weakness, dizziness and insomnia.

5. Subijects reported the most TEAEs in the first 2 cycles of azacitidine therapy
and progressively fewer in subsequent cycles.

6. The most common reasons for azacitidine discontinuation, dose reduction or
therapy interruption were leukopenia, neutropenia, thrombocytopenia.

7. The most common conditions treated in the azacitidine treatment subjects were
nausea, vomiting, fever, constipation, diarrhea and hypokalemia. The most
common conditions treated in the observation only group were fever,
hypokalemia and nausea.

8. Blood cell counts were low at baseline in all subjects and decreased in subjects
treated with azacitidine. Blood counts increased in subjects who showed a
response or improvement. Liver function TEAESs coincided with intercurrent
illnesses, including hepatobiliary disorders. Three patients developed increased
hepatic impairment during azacitidine treatment; two of them had been
previously diagnosed with cirrhosis of the liver. Renal TEAEs were rare,
transient and attributed to concomitant conditions. Five azacitidine-treated
patients and 1 observation only patient developed renal failure in a variety of
settings, such as sepsis, hypotension, hypertension, diabetes mellitus and
heart failure.

9. Gastrointestinal TEAESs tended to increase with increasing dose of azacitidine.
Other events were less dose-related, such as anemia, erythema, ecchymosis,
weakness, dyspnea, site pain and arthralgia. Most types of TEAEs were
unrelated to dose.

10. Azacitidine appears to be a relatively safe drug for a pre-malignant or malignant
condition such as MDS. Azacitidine-related adverse events appear to be
relatively easily controlled with concomitant medications and blood product use.

B. Description of Patient Exposure
1. Number of Subjects: 226 subjects were exposed to SC azacitidine, 54 to IV

azacitidine and 41 served as controls in the controlled trial, as shown in
Reviewer’s Table below.
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Reviewer’s Table. Overall Extent of Exposure fo Azacitidine, All Subjects

Study number Azacitidine SC Azacitidine IV Controls to
azacitidine treatment

AZA-2002-BA-002 6* 6" -

CALGB 9221 150 - 41

CALGB 8921 70 - -

CALGB 8421 - 48 -

Total 226 54 41

*6 subjects received one dose SC and one dose IV.

Study AZA-2002-BA-002 was a multicenter, randomized, open-label, two-
treatment, two-period, crossover study conducted to assess the bioavailability of
SC and IV azacitidine in 6 subjects with MDS. Each patient received single doses
of 75 mg/m? azacitidine SC and IV infusion administered over 10 minutes, with at
least 7 days between doses. Each of the 2 treatment periods lasted approximately
3 days, with a minimum of 7 days and maximum of 28 days between doses.
Pharmacokinetic sample collection and safety assessments were performed during
each treatment period. Serial plasma samples were collected from predose until
48 hours after the beginning of each dose. For subjects who entered the study
after protocol amendment 2, pharmacokinetic samples were not collected at 24
and 48 hours postdose. Safety evaluations were repeated 10 * 3 days after the
last dose.

The CALGB studies 9221, 8921 and 8421 were described above in the Efficacy
section.

2. Duration of Exposure by Cycle

The duration of exposure to azactidine is presented below in the sponsor's Table 3
in ISS (Integrated Summary of Safety).

Table 3: Duration of Exposure by Cycle

Number {%) of Subjects
{ntravenous Subcutsneous
8421 8921 az21 89215221

Azacitidine Azacitidine All Azacitidine® Al Azacitidine”
Cydle Category (N=48) IN=T0) {N=150) {N=220)
Cycies 1 o more 48 (100.0) 70 (100 0) 150 (100.0) 220 (10D
Cycles 8 or more 17 (35.4) 25 (35.7 74 (48.3) 99 (450
Cycles 12 or more 9 (188) 13 (188) 38 (253) 51 (232)
Cm 24 of more 1 g_‘l_) 2 lag) 14 [gﬁ 16 (7.3!

* Al Azacitiding: includes all subjucts exposad L0 azacidding, inciuding 8221 subjects after crossing over from observation.
Oata Source: Table 15-48

In the above table, subjects who were exposed to IV azacitidine are tabulated
separately from those who received SC azacitidine. In the two earlier trials (8421
and 8921) about 36% of subjects received azacitidine for 6 cycles or more, and
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about 19% received azacitidine for 12 cycles or more. This statistic is remarkable
because patients who did not respond to 4 cycles of therapy were supposed to be
discontinued, as well as patients who achieved a CR and had 3 additional cycles of
therapy. The exposure is even greater in the 9221 trial, in which 49% of subjects
randomized to azacitidine and crossover subjects from Observation Only received
azacitidine for 6 cycles or more, 25% for 12 cycles or more, and 9% for 24 cycles
or more.

The average cycle length for all studies was about 34 days, the average number of
days dosed was about 6.9, the average daily dose by BSA was 69.5 mg/m?
(median dose 75.0 mg/m?, minimum dose 31.2 mg/m?, maximum dose 99.7
mg/m?), and the average total dailg/ dose was 130 mg/m? (median dose 131.0
mg/m?, minimum dose 49.9 mg/m*, maximum dose 238.8 mg/m?). These
parameters were virtually identical for IV doses and for SC doses.

The extent of exposure by dose is shown in sponsor’s Table 6 (from ISS).

Table 6: Extent of Exposure by Dose

Number (%) of Subjects

Intravencus Subciutaneous
8421 4321 9221 8021/9221

Azacitidine Axacitidine Al Azacitidine® AN Azacitidine®
Dose {N=48) {N=70) {N=150) (N=220)
<75 mgim 20 (41.7) 24 (34.3) 76 (50.7) 100 (45.5)
275 to <100 mg/m’ 48 (95.8) 69 (986) 149  (993) 218 (99.1)
2100 12 0) 18 7) 19 (12.7) 37 (168

(25 (287 2.7

* Al Azacisding. includes aB subjocis exposed 10 azaciiidine, including 9221 subjects after croseing over from obeeivation.

Data Source: 8421 CSR, Appendix 16.28.1 and Table 15-38
Virtually all subjects received doses of 275 mg/m? to <100 mg/m?. About one-half
(51%) of the subjects in the 9221 trial and 34% - 42% of subjects in 8921 and 8421
trials experienced dose reductions to <75 mg/mz, and 13% to 25% of subjects
experienced dose escalations to 2100 mg/m*®.

The sponsor also calculated the total exposure to azacitidine for all subjects in
subject-years, shown in sponsor’s Table 7 (ISS). These statistics show that the
total exposure was longer in study 9221 (0.92 years per subject) than in studies
8921 (0.74 years per subject) and 8421 (0.59 years per subject).
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Table 7: Total Exposure in Subject-Years
Total Exposurs {Subject-years)
Intravenous Subciutaneous
8421 8921 9221 Lirelires]
Al AN
Azacitiine®  Azacitidine®  Aznacitidine™  Observation®  Azacitidine™
Statistic {N=49) {N=72) (N=150) {N=52) {N=222)
N 48 70 150 92 220
Sum 285 532 138.2 432 1814

* Azacitding therapy duraion: Time from Birst dose to end of study (30 days afier ast 8080).

* Al Azacitding: Includes ail subjocts exposed to azacitidine, incuding 9221 subjects after crossing over from observation.
“Observation thetapy duration: Time from randomization to withdrawal trom study or day prior 3o crossover,

Data Source: Tabla 15-2

3. Patients Who Discontinued Study Treatment

Sponsor’s Table 8 (ISS) summarizes the disposition of all subjects in the 3 trials. .
Virtually all subjects who received azacitidine SC (220) and IV (48) are accounted
for. One subject in study 8421 and two in study 8921 were withdrawn from the
study before receiving study drug. Two subjects (one in study 8921 and one in the
observation arm of study 9221) did not have completion status, because they
were still in the study at the time of last contact. One had a CR (in study 8921) and
one had stable disease (in study 9221).

APPEARS THIS WAY
ON ORIGINAL
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Table 8: Subject Disposition and Completion Status
Number (%) of Subjects
Jntravenous Subcutaneous
84 8921 9221 892179221
Observation
All without AR
Azacitidine Azacitidine Azacitidine® crossover  Azacitidine®
Disposition Status {N=49) {N=72) {N=150) {N=41) {N=222)
Randomized of 45 72 150 Y] 202
registered
Received study 48 {98.0)° 70 (97.2)° 150{100.0) 0 {0.0) 220 (89.1)
medication
Withdrew from 49(100.0) 71 986°  150{100.0) 40 ore’ 221 (999
therapy/observation
Rem(:)hrmmmmermsewaﬁm'
No response after 11 {2249) 8 (12.5) 30 (200) 0 {0.0) 39 (17.6)
4 ¢, e of reziment
Development of AML 5 {10.2) 12 {16.7) 20 (133) 18 {43.9) 32 (14.4)
Adverse event 10 {20.9) 18 (25.0) 13 87 1 (24) 31 (140)
Subject did not wish to 4 (8.2 5 (6.9) 25 (1.7 2 49 30 (13.5)
continus in study
Other 1 {20) 8 (83) 24 {18.0) 10 {24.4) 30 (138)
Subject died 8 {16.3) 8 (11.1) 20 (13 3) 6 (146) 28 (12.8)
Investigator discretion 2 @4 3 (42) 18 (12.0) 1 (24) 21 (9.5)
Achieved CR and 3 61 5 89 53 o (©0) 13 {59)
therapy stopped
Development of 2 (4.9) 4 (58) 3 209 0 (0.0) 7 (32
relapse after PR,
CR, or improvement
Completed treatment o (00 1 (14) 4 27 0 (00) 3 (23)
per protocod
No reason given 1 20 1 (14 1 {07 1 (24 2 (09)
Poor compliance 0 (0.0) 1 (149 0 (0.0) 1 (24) 1 0%
Subject is lost to 0 (0O o {(0.0) 1 (07 0 (0O} 1 {05)
foliowv-up
Development of a life- 2 @1 ¢ (0.0) 0 (0.0) 0 {©0) 0 (00)
threstening infection
Development of a ffe- 0 00 0 0O 0 (00 0 ©0) 0 (0.0
Bweatening
hemorrhage
Development of new 0 (00 0 (0.0) 0 0.9 0 0 0 {0.0)
malignancy
Protocol violation 0_©o) 0_(00) 0_{00) o_{0.0) o_{00)

4 All Azacitidine: inchsdos all subjects exposed to axacitidine, incuding 9221 subjects ofiar crossing over from observation.

*Reason ke withdrawal Subjects nvay be categorized 10 more than 1 reason for withdrawat,

*One subject (Subjoct mmmmmzmmmnwmmmmmmmm
from the study batoro study snsg

“One subjoct (Subject 44413) in the 8521 Mmﬂ sibjoct (Subject 50418) in the 9221 observation without crossover
oroup Bd not have & compietion stotits avaliable bocause the subjects mmained in the study ot the time of last contact.

KEY: AML=ac1sts ryologonous loukemia, CR=complole response, PR=partat responss
Oata Source: Table 18-3

The frequencies of reasons for withdrawal were similar between the IV and SC
azacitidine groups. The most common reasons were 1) no response after 4 cycles
of treatment, 2) development of AML, 3) adverse event (20% - 25% in Studies
8421 and 8921 and only 9% in Study 9221), and 4) death. Subjects’ decision to
discontinue in the study was more common (17%) in study 9221 than in Studies
8421 and 8921 (7% - 8%).

Subjects in the Observation Only group more commonly progressed to AML (44%
vs. 13%) than the azacitidine groups. They rarely withdrew because of adverse
event(s) (2% vs. 9% - 25%), but more commonly (24% vs. 2% to 14%) for “Other
reasons”, which included loss of efficacy and administrative reasons, than subjects
in the azacitidine groups.
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Follow-up status was obtained from 80% to 90% of subjects in the three groups (a
later listing submitted by the sponsor accounts for deaths of 190/191 subjects in
the 9221 trial, the remaining subject still alive at last contact). Therefore, sponsor’s
Table 9, shown below, is incomplete.

Table 9:  Follow-up Status

Number {%) of Subjects

Intravenous Subgutaneous
8421 8921 9221 882119221
Observation
AR without All
Azacitidine  Azacitidine  Azacitidine®  crossover  Azacitidine®
Follow-up Status® (N=49) (N=72) {N=150) (N=41) {N=222)
Feliow-up confact made 40 {816 64 (88 9} 129 {88 0) 35 {85 4) 193 (86 9
Subject died EL N AR ] 62 (88.1) 122 (813) 33 (80 5) 184 (82.9)
Subject progressed to 14 (28.6) 22 (84.49) 57 {38.0) 21 {51.2) 89 (40.1)
AML
Subject received 19 {38.8) 28 (36 1) 58 (38.7) 27 {85.9) 84 (37.8)
subsequent
chermotherapy
Subject diagnosed with 2 (#£.1) 4 {58) 4 27) 3 (1.3 8 (38
another malignancy
Subject received 1 20 3 42) 5 (3.3 1 {24 8 (38)
subsequent radiation
—therapy
* Follow-up status: Subjects may be categortzed 1o more than 1 category for folfow-up stalus.
* Al Azacitidine: Inciudes all subjucts exposed 10 azaciidine. including 9221 subjects aer crossing ovel rom cbservation.

Koy' AML=acute myelogenous leukemia
Data Source: Table 13-3

Nevertheless, the conclusions are that more subjects in the observation group
progressed to AML, received subsequent chemotherapy, and were diagnosed with
a second malignancy than subjects in the azacitidine groups.

4. Demographic, Baseline and MDS Subtype Characteristics were described
above under each trial.

C. Methods and Specific Findings of Safety Review

1. Non-Treatment-Emergent Adverse Events (Non-TEAES)

Non-TEAEs are adverse events that occurred with an onset prior to the date of
randomization or more than 30 days after the last dose of azacitidine or, in the
case of observation only subjects, after withdrawal from the study. Non-TEAEs are
background events in subjects with MDS and occurred with about equal frequency
in the observation only group and in all azacitidine groups. Almost one-third of the
subjects in each group had at least one non-TEAE, and as would be expected in
this population, anemia, thrombocytopenia, fever and neutropenia were most
frequent. Sponsor’s Table 13 (ISS) demonstrates the incidence of non-TEAEs
occurring in 5% of any treatment group.
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Table 13;: Non-TEAEs Occurring in 2 5.0% In Any Treatment Group
Nuraber (%) of Subjecis
intravenous Subcutaneous

8421 4921 22 89219221

An Alt

Azacitidine  Azacitidine  Azacitidine®™  Observation  Azacitidine®

Pretferred Term® {N=48) (N-?:)__ {N=150) (N-?_ZL (Nxzzo)
Atieast 1 non-TEAE 18 (33.3) 16 (22.9) 47 (31.3) 30 (32.8) 63 {28.8)
Anemia NOS 3 {83 5 (7.1) 17 (11.3) 18 (17.4) 2 (10.0)
Thrombocytopenia 4 83 4 (57) 12 (8.0) 12 (13.0) 16 (73)
Pyrexia 1 {29 2 (29) 8 4.0) 8 B7) 8 (39)
Neutropenia 1 29) 2 29 5 (3.3 7 (18 7 32
Leukopenia NOS 5 {10.4) 1 (1.9 5 (33 4 (43) 8 (27
Diarthea NOS (] 0 5 {3.3) 5 (54) 5 {23
Hypokalemia 2 42 1 (14 2 (v3) 5 (5.4 3 19
Rigors 1 29 0 2 {1.3) 5 (54 2 {09)

Appetite decreased NOS [1] 0 0 5 (54 [}

Heacache ROS 1 2% & 0 5 54 Y

“Multiplo 1eports of the same proferred 1onm for a subject are only countod once within ¢ach treatrment group.

* includes all subjects exposod 1o azacitding, including 8221 subjects after crossing over rom observation.
Sorted by decrpasing frequency in the 88218221 efl azadtidine group.

KEY- NOS=not olhverwise specified, TEAE streatment-emergent adverse ovent

Data Source: Table 15-8

2. Treatment-Emergent Adverse Events (TEAES)

Sponsor’s Table 14 lists system organ class (SOC) TEAEs by treatment group.
Virtually all subjects in azacitidine treatment groups and in the observation group
reported at least 1 TEAE. The observation group consisted of observation only
subjects until withdrawal or until crossover to azacitidine (footnote to Table 15-11,
the source for this table). The incidence of most adverse events, except blood and
lymphatic system disorders, in the observation group is lower by 30% - 50% than
that in azacitidine groups.

All TEAESs sorted by decreasing frequency are shown below in sponsor’s Table 15.
The cutoff in this table is events occurring in 20% of patients. A table with a cutoff
of 5% is shown in the Appendix.

PEARS Tdi3 wel
W ON ORIGINAL
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Table 14: SOCs From Which TEAEs Were Most Frequently® Reported

Number (%)} of Subjects
intravenous Subcutensous
B424 8921 9221 892179224
Al
Amcitidine  Azacitidine Azacitidine™ Observation  Azacitidine®
System Organ Class® {N=48) (N=70} {N=150) {N=52) {N=220)
At fesst 1 TEAE 48{100.0) 69 (98.6) 150(100.0) 89 (98.7) 219 (99.5)
Blood and lymphatic system 43 (69.8) 68 (87.1) 143 (85.3) 78 (84.8) 211 {85.9)
disorders
General disorders and 44 (91.7) 85 (92.9) 139 (02.7) 59 (64.1) 204 (82.7)
administration site
conditions
Gastrointestinal disorders 48 (95 8) 85 (92.9) 138 {90.7) 48 (500) 201 (91.4)
Rezirlloy Wwoanee g 40 (83 3 £5 1714} 130 {733 47 81 %; 1680 (72 7y
mediastnal tisorders
Skin and subcutaneous tssue 39 (813 54 (77.9) 104 {89.3) 41 (44 6) 158 (71.8)
disorders
infections and infestations 35 (72.9) 47 87.1) 89 (58.3) 41 (448) 136 (61.8)
Musculoskeletad and 28 (583 42 (80.0) 89 {589.3) 28 (30 4) 131 (59.5)
connective tissue disorders
Nervous system disorders 33 {68.8) 33 (47.1) 80 (53 3) 26 (28 3) 113 (514)
Vastular disorders 30 (82.5) 39 557) 73 (487) 24 (268.1) 112 {50.9)
investgations 28 (58 3) 34 (486) 89 (48.0) 31 (33.7) 103 (488)
Metabolism and nutrition 30 {62.5) 38 (51.4) 61 (40.7) 25 (27.2) 97 (441)
disorders
irjury, poisoning, and 19 {39.8) 20 {41.4) 52 (34.7) 15 {(18.3) 81 (388)
procedural complications
disorders 24 (50.0) 28 {40.0) 51 (34.0) 13 (14.1) 78 (359)
Cardiac disorders 20 (417} 21 (30.0) 53 {353) 18 (17.4) 74 (336)
Renal and unnary disorders 22 {458) 16 (22.9) 37 (24.7) 11 {120) 53 (241)
Eye disorders 19 (39.6) 14 (20.0) 31 (207) 2 (22 45 (20 5)
_Hepatobliary disorders 14 (29.2) 7 {100) 18 {10.7) 8_(86.5) 23 {105)

"z 20.0% frequency in any treatment group.

* Multiple reports of the same system oigan class for 2 subject are only counted once within sach reatment proup.
*Includes all subjects wxposed to azaciidine, inchuding 9221 subjects afler crossing over fom cbservation.
Sorted by decreasing frequency in the 8821/9221 all azaditikiine group.

KEY: 8OC=systom organ chass, TEAEsHeatmoni-emenpent adverse ovent

Dats Source: Table 15-9

APPEARS THIS WAY
ON ORIGINAL
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Table 16: Most Frequently® Observed TEAEs

Number (%) of Subjects
iniravenous Subcutaneous
8421 8921 01 892199221
All Al
Azscitidine  Azacitidine  Azacitidine®  Observation  Azacitidine®
Preferred Term® (N-a:_)_ (N=70) (N=150) {N=92) {N=220)
“Atieast 1 TEAE a8(100.0) 69 (986)  A50(1000) B 8.7 319 (90.5)
Nausea 31 (84.6) 55 (788) 100 (66 7) 16 (17.4) 158 (70.5)
Anemis NOS 37 (77.9) 45 [85.7) 107 (71.3) 59 (84.1) 153 {89.5}
Thrombocylopenia 34 (708) 42 (80.0) 102 (68.0) 42 (45.7) 144 {85.5)
Vomiting NOS 26 (542) 47 {87.) 72 (48.0) 5 (54) 1198 (54.1)
Pyrexia 29 (80.4) 37 (529) 77 (51.9) 28 (30.4) 114 (51.8)
Leukopenia NOS 25 (60.4) 30 (42.9) 78 {50.7) 27 (28.3) 108 {482)
Diarhea NOS 22 (45.8) 26 {37.1) 54 {36.0) 13 (14.1) 80 {36.4)
Fzhgue 120271 21 300 59 (22 7) 20200 70 {3
ingection site erythema 0 28 (400) 49 (32.7) [¢] 77 {35.0p
Constipation 17 {35.4) 16 (22.9) 58 (38.7) 8 (85 74 {338)
Neutropenia 7 (14 6) 20 (288) 51 (340) 10 (10.9) 71 (323)
Ecclwmosis 18 {33.3) 23 (329) 44 {29.3) 14 (15.2) &7 (3D.5)
Cough 10 (20.8) 18 (25.) 47 {31.3) 14 (152) 65 {28.5)
Weakness 17 {35 4) 20 (28.6) 44 {293) 19 (207) 84 (291)
Dyspnea NOS 14 (29.2) 17 (24.3) 47 (31.3) 11 {12.0) 684 (29.1)
Rigors 17 (35 4) 17 (24.3) 39 (28.0) 10 (10.9) 56 {25.5)
Petechiae 22 (45 8) 23 (329} 29 (19.3) 8 87 52 (238)
injechion site pain 0 14 (20.0) 36 (24.0) 0 50 (22.7)
14 (28.2) 13 {18.6) 38 (24.0) 3 (33) 49 (22.3)
Headache NOS 11 {22 9) 14 (200) 34 {221 10 (10.9) 48 (21.8)
Anotexia 7 (14 6) 13 (18.6) 32 (21.3) 8 (85) 45 (20.5)
Phanyngitis 9 (18.8) 12 (17.1) 32 (21.3) 7 (78) 44 (200)
Pdin in kmb 8 (125) 10 (143 M2n 5 (54) 44 (200)
Edema peripheral 12 (250} 13 (186) 28 (18.7) 10 (109) 41 (188)
Dizzness 8 (167) 15 (21.4} 28 (17 3) 5 (54) 41 {18.8)
Contusion 7 {14.8) 10 {14.3) 31 {20.7) 9 (98) 41 (188)
Erythema 10 {20.8) 14 {20.0) 23 (153) 4 (43) 37 (16.8)
Epistaxis 11 {22.9) 11 {(158.7) 25 (18.73 B (98) 38 (18.4)
Rash NOS 8 (12.5) 14 {200) 17 {113) 8 (88) 31 (14.1)
Injection site bruising 0 15 (21.4) 1€ (107) 0 31 (14.1)
8 {18.7) 18 [22.9) 13 (8N 3 (33) 29 (13.2)
Hypokalernia 15 (31.3) 8 {11.4) 20 (133) 12 (13.0) 28 (12
Appetite decreased NOS 11 (22.9) B {114) 20 (133) 8 87 28 (12.7)
Insomnia 11 {2.9) 8 (88 18 (12.0) 4 (43) 24 {10.9)
Rales 11 (22.9) 7 (10.0) 12 {8.0) 8 (8.7 19 (88)
Cellultlis 10 (20.6) s 1) 13 (87) 4_{43) 18_{8.2)

*2 20 0% froquency in anvy treatment group.

¥ Multiple raports of the same preforrad term for a subject ase only countod onca within each trestment group,
* Inchudes all subjects exposed to azacitdine, inckuding 9221 subjocts after crossing over from obsorvation,
Sorned by decreasing fraquency in the 89216221 ol axadtine group.

KEY' NOS=not otherwise spacified, TEAE=tieatmont-omengont adverse dvent

Again, the Observation group has a lower incidence of most TEAEs than
azacitidine group. Notably less frequent are:

Nausea, vomiting, diarrhea, constipation, anorexia

Fever, rigors, leukopenia, neutropenia

Injection site erythema, bruising and pain

Ecchymosis, patechiae, contusion, erythema, epistaxis

Cough, dyspnea

Arthralgia, headache, weakness, pain in limb, dizziness, and insomnia.

The mean duration of exposure was two-fold longer in azacitidine subjects
compared to observation subjects. To address the imbalance of duration of
exposure, the sponsor caiculated the incidence of TEAES by subject-years of
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exposure (sponsor’s Table 17). The incidence of TEAEs was calculated in subjects
exposed to azacitidine, from the first dose to 30 days after the last dose, and in
observation subjects, from time of randomization to withdrawal from study or to day
prior to crossover.

Table 17: Most Frequently® Observed TEAEs by Subject-Years of Exposure
Number of Subjects (Number of subjects with events per subject-year of

exposure)
intravenous Subtutaneous
8421 8921 9221 89219221
Al Al
Aracitidine  Arzacitidine  Aracitidine® Observation Aracitidine®

Preferred Term® {N=48) {N=70) {N=150) {N=92) {N=220)
Total exposure 285 53.2 138.2 432 1914
{subject.years)”
Al teast 1 TEAE 48(1.68) €9{1 20) 150,108 892 00) 2151 143
Nausea 31(1.09) 55(1.03) 100(0 72) 16{0.37) 155{0 81)
Anemia NOS 37(130) 481{0 88) 1070 77) 59{137) 153(0 80)
Thrombocylopenia 34(1.19) 42{079) 102(0.74) a2(0.97 144(0.75)
Vorniting NOS 28(0.91) 47 0 88) 72{0.5% 50012 119082
Pyrexia 29(1.02) 37¢{070) 77(0.58) 28(0 65) 114{C 60)
{eukopenia NOS 29(102) 30{0 58) 76(0 55) 27{083) 108{0 55)
Diarhea NOS 22{0.77) 26(0.49) 54(0.39) 13{0.30) 80(0 42)
Fatigue 13(0.46) 21(0 39) 58(0.42) 23(0 53) 78{0.41)
Injection site erythemna o 28{053) 49(0.35) 0 T7{040)
Constipaton 17{0.60) 16{0.30) 58(0.42) 8{0.14) 74(0 39)
Neutropenia 7{0.2%) 20(0 38) $1(0.37) 10(0.23) 71{0.37
Ecchymosis 16(0.56) 23(0.43) 44{0.32) 14(032) 87{0.35)
Cough 10(0.35) 18{0.34) 47(0.34) 14{0.32) 65(0.34)
Weakness 17{0.60) 20(0 38) 44(0.32) 19(0 44) £64{0.33)
Dyspnea NOS 14{0.49) 17(032) 47(0.34) 110 2%) 84(0 33)
Rigors 17{0.60) 17(0.32) 39(0.28) 10(0.23) 56{0.29)
Petechine 22{0.77) 23(0 43) 29{0.21) 8(0.19) 52(0.27)
trgection sits pain 0 14(0 28) 38(0.26) [ £0{0.28)
Arthrailgia 14{0.49) 13{0.24) 36(0.28) 3(0.07) 49(0.28)
Headache NOS 11{0.38) 14(0.26) 34(0.29) 10(0.23) 48(0.25)
Anorexia 7(0.25) 13(0.26) 32(0.23) 8(0.14) 45{0.24)
Pharyngitis 9(0.32) 12(0.23) 32(0.23) 7(0.18) 44{0.23)
Pain in fimb 8(0.29) 10(0.19) 34(0.25) 5(0.12) 44(0.23)
Edema peripheral 12(042) 13{0.24) 28(0.20) 10{0.23) 41(0.21)
Dirziness 8(0.28) 15{0.28) 2640.19) 5(0.12) 41{0.21)
Contusion 7{0.25) 10(0.19) 31{0.22) 8(0.21) 41(0.21)
Erythema 10(0.35) 14(0.26) 23(0.97) 4(0.06) 37(0.19)
Epistaxis 11(0.39) 11{0.21) 25(0.18) 9(0.21) 38(0.19)
Rash NOS 8{0.21) 14{0.26) 17{0.42) 8(0.21) 31(0.16)
injection site brulsing [+] 15(0.28) 18(0.12) 0 31(0.18)
Ardety 8(028) 16(0 30) 13(D 09) 3(0.07) 29(0.15)
Hypokalemia 15(0.53) 8(0 15) 20{0.14) 12{0.28) 28(0.15)
Appetits decreased NOS 11(0.39) 8{0.15) 20{0.14) 8(0.19) 28(0.15)
insomnia 11(0.39) 640 11) 18(D.13) 4(0.09) 24(0.13)
Rales 11(0.39) 7{0.13) 12(0.08) 8{0.19) 1940.10)
Colulitis 10(0.35) 5{0.09) 13(0.09) 4(0.09) 18(0.09)

“2 20.0% froquency in any trealment group.

* suttiple reposts of the same preferred Lerm for a subject are only countad once within sach treatrment group.

* includes al subjects sxposed 1o azaciiding, including 8221 subjocts aller crossing over from cbsosvation.

“Total cxposure for azectiding Is the curriative time from the St 3ose to the end of study (30 days after last dose), and for
obsenvation, is the cunwiiative time from randoirization to withdrawal from study or Say prior 10 crossover.

Soited ty docroasing frequency in the 8924/8221 st azaditidine group.
KEY: NOS=no! otherwiso specifled, TEAE=troaiment-omensent adverso svent

About twice as many subjects had at least 1 TEAE in the observation group as in
azacitidine group in the 9221 trial. Subjects in 8421 and 8921 trials had more
TEAESs than azacitidine subjects in 9221 trial.
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In 9221 trial, some TEAEs were more frequent in the azacitidine group, and others
in the observation group, reflecting the symptomatology of MDS and the subject
population. The TEAEs more frequent in the azacitidine group were:

Nausea, vomiting, constipation, anorexia

Injection site erythema and bruising, pain

Febrile neutropenia

Dyspnea

Erythema

Arthralgia, pain in limb

Pharyngitis

TEAEs more frequent in the observation group were:
¢ Anemia, thrombccytopenia

Weakness

Rash

Anxiety

Rales

3. First Occurrence of TEAEs by Cycle

As would be expected, some TEAEs occurred early in each cycle, during the
administration of azacitidine, and declined later on during the cycle. Such events
were nausea, vomiting, fever, diarrhea, constipation, fatigue, injection site
erythema, bruising and pain, arthralgia, erythema, and insomnia.

Other events, such as anemia, leukopenia and thrombocytopenia, were most
common during the middle of the cycle. In addition, some events persisted into the
the last week of the cycle, such as fever, leukopenia, neutropenia, headache,
anxiety, and weakness.

TEAESs were far more frequent in the first 2 cycles of treatment than in later cycles.
This is graphically shown in sponsor’s Table 20, shown below. For example,
symptoms, such as nausea, vomiting, fever, diarrhea, constipation, injection site
erythema and pain, and signs, such as anemia and thrombocytopenia, decreased
by 50% to >90% between cycles 1-2 and subsequent cycles. There are a number
of possible explanations for these findings: 1) the number of subjects decreased
with increasing number of cycles, 2) the more severely affect subjects withdrew
because of adverse events, 3) dose reductions in response to decreasing RBC,
WBC and platelet counts and symptoms, 4) better preventive measures, 5)
subjects’ habituation to therapy, and 6) tolerance of medication.




Page 108

Table 20: First Occurmence of TEAES by Cycie Onset for the Moat Frequently®
Observed TEAES in the 89210221 All Azachidine Group

|
i NDA 50-794 Azacitidine in MDS
|

BT 1}
Navses NIGIA) 4 80 T B0 S BN (X 0
Ananis NOS 130 56,1 9 32 38 3 QY 1 RA) 2 (129
ik e 269 hp 180 .
Pyraxe 8064 21{(12n) & 8 8 B9 8(&;) 4 mg
LatAopenia NOS 80 (3B4) 18 {10.3) 4 (34 2 29 1 28 [}
\ Felgue wos g&? ‘: o : i&‘%’, ; "?5 3 oa.a) f“é:’
| jecion she dyheme asau% 4 g:g s a8 2 8-21 2 A9 1 68;
Constipation Q2001 9 (883 2 () 7T 09 3 .Y 0
ses BER g i@ i@ 1@ 18
Cough M4y W BN 4 34 & (W00) 2 un 1 893
Weskwss BHSY) 8 (4G 5 U 5 (56) 2 49 2{12%
oes NCS Bpean 13 18 2 4N 3 3% 3 oy 31488
“gon RIS YRR R [ 3 1 Z2 .t LR VRS > EE
Petachise 8% {359 ¢ 62 y 2 2 2y ] 1 6.3
Injection ace pain W[ 12 B9 3 28 2 Py o 0
: ANiiwdgs 205 19 63 2 4N 339 1 RY 4 250
! Hesdache NOS 2(14) & (38 4 Q4 & BN 2 (49 2 {129)
| Anoreia 22 (00) 7 w0 2 (.7 2 2 0 3 (188
| 19 s 2 {4 9 (100 3 {13 1
| m 20 g?; 1 ag 4 iﬂf 2(1(:2; s % 2(&3
Ecems penphesal 21 499) 7 48 2 28 4 (44 IO 2 (125
Daziness a2y 2% t o9 4 (44 ] 2 {12%)
Contusion 13 30 8 (6 3 @8 5 (56 2 8% 4 [25.0
Eryhems 2405 2 0 2 4n 8 (36 2 49 1 {63)
Epistaxis % @6 5 (29} 1 O 3 (39 1 Q4 1 8y
Rash NOS 13 ¢ (34 3 @26 1) 2 U9 o
injecton s3e tiuisng 2 8% I Ny 2 (4 0 ) 0
Anviaty 18 69 4 23 1 o9 2 Q3 ] 1 83
3 (%08) ) 1) VO {693
Appeim decressedNOS 13 (88) 6 (34) 2 (1t 1 {If) 2 49 [
insonrea 12 A5 2y 0 1 (Y ]
Reles 2 89 4 2.3) 1 o9 1 (11 ] t @8y
Cotutis 5 4 23 2 (¢ 2 (22 [ L] 3

4. Treatment-Related TEAES:

The sponsor also tabulated adverse events as corrected by their occurrence in the
observation group, and these are shown in sponsor’s Table 23, shown below. The
adverse event profile is very similar as in the previous tables, with gastrointestinal
and hematologic adverse events being most prominent.

APPEARS THIS WAY
ON ORIGINAL
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Table 23: Most Freguently* Obsasved Treatmsnt-Raiated TEAES
Number (% of Sutects
SNavenous Maﬁ_am
&t 8521 221 919221
A A

Aacitdine Azsciidine  Azactidine’  Observation  AzaciSdine”

Preferred Torod® [T P20y =180y Mes2) [

Adleast 1 raatment- 48(300 0) B 07 1) 145 (%0.3) Y}
related TEAE
Nausas 28 (58.9) 55 (78.6) 94 627y 0 49 61.7)
e RE B@R ER2 1 2E
Vomitng 24 o) Ty 68 (44 0) ° 113 fm.‘:}
Leukoperee NOS 29 (504) 30 429) . T4 (493 0 104 (47 9)
injacsion sise eryhems 14 2r (386} 43 (n -] 76 (3.5
m 17 (354) % (37 1) a6 {30.7) 0 72 {327)
NOS ‘: 88 3 29) g ﬁg s z ",n
B, E8 BED gm0 f g3
Wesiness ’: (188) 1" (187 20 200} 0 41 (188
Coosipesion s (79 n 0 38 (17
vt Wm% sy 2 eo ° % has
Faprtuse I kg 17 240 AR LS 0 38 ke
etic” &8 braisng ) 14 12961 16 1L, 1 S {Tocn
* 2 2D0% froguency is any ircalmert groag.

* Mufiigie seports of Soe saee profersed tern R 8 sty sve ony counted once within each heatrent group
* inchades Wl subjects exposcd Jo samcldine. inclsding 5221 sibjezts sier croosmy) ovey Bom cberalon.
$oned by decrensing Seguercy in the B2 VA221 sk stacilidng Grrup

KEY NOS: CAL advesee evond

5. Severity of Adverse Events

Non-serious adverse events were graded by CALGB Expanded Common Toxicity
Criteria (CTC) and are shown in sponsor’s Table 24 below. Grade 3 and 4 events
in azacitidine-treated subjects were mainly hematologic (anemia,
thrombocytopenia, neutropenia) as shown in sponsor’'s Table 26, while Grade 1
and 2 were mainly gastrointestinal. However, there were rare Grade 3 or 4
gastrointestinal and other events, as shown in Table 27.

Table 24: Nonsarious TEAEs by Modified CALGB Expanded CTC Grade

Narober (%) of Subjects
Ilravenons Subcutaneous
3429 2ral 9221 soxier

. amsw,mm M“MNM
KEY CALGB*Cancer snd Leskewie Ouup 8, CTCCarmmon Towioty Crilesta, TEAE pari 0veree Vet
Data Source: Tette 1514
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Yadle 28: Most Frequently® Nonserious CALGB CTC Grade 3 or 4 TEAEs In
the Blood and L Systam Disorders 80C

Anemia NOS g @®8.7) .;; gﬁ) g go) 40 (435) 124 (56.4)
Thrombocylopenia 628 : 28 118

is NOS 24 (so.o; 20 mg; g6 (3?.% It 8%} 78 2535)
Nevtonenia TR 1400 36 040 2 3 59 (73 )

RMManM

* Mudliphe soports of Bhe 5960 preferesd tann for 3 wubject sre orly countad once within each treatrannd group.
*nthdtos 5 nbjotts exposed to azsciiding, inchading 9221 subjects shar crossing over from chservation.
Sored by dsawasing fequency in the SI219221 off arciliding group.

KEY.CALGB»Cancet and Leviemia Group a,CTc»c«mnnTaxht;m KOS wnot sthervase specified, SOCwwyyatem
oigan class, TEAEstrestrerd omergent sdverse
DOats Source: Takls 1515

Table 27: Non-Hematologic Nonserious CALGB CTC Grade 3 or 4 TEAEs Occurting

in 2 4.0% In Any Treatment Group
Mumber %) of Subjects
Wriravanous Subcutaneous
saxt o1 22y 2028221
Al AN
Azacitdine Azacitidine Azaciidlon®  Observation  Azacitidine®
Preforred Tornd” [ ] Qe=70) =iss) IN=9D) {N=220)

& W38 T IR D BES
t0xicity grate 3 or &
aonsenous TEAE
Nauses ] 6 (129 8 5.y 1 {11 1w an
Folgue 1 29 14y 1 N o W«
Dyspnes NOS 4 83 2 Q29 7 an 3 3% ¢ (40
Wastness 3 By 4 (87 s @29 4 49 8 38
- R LS RS B
o,m’:nm 2 Wy o 4 ag 3 %?, Y]
Pyrads 2 ‘(:g ) 3 2 1 ? 1 3 {tQ)
Hypokahamis 2 01" 1 o(&?) 4 003) 1 g;;

2 1 1
i by A 2 2 :

mwdhmmmhawnmmummmwm
*inckudes ol tabjechs exso Inchoding 9221 wijocts a8y Sropeng over hom sbatrvation.
Suried by decressing taquency n 8¢ S321UG221 il azacidine group.
%mwummncmmrmm ROSwenct obivsrwise spesded,
e avrebernisgeot sdvece
Outa Sostor: Table 1548

Ad09 3191SS0d 1534

Incidence of TEAEs by MDS subtypes did not show any trends and will not be

shown.
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6. Serious TEAESs, Deaths, Drug Discontinuations and Use of Concomitant
Medications to Treat TEAES

Serious TEAEs (SAEs) were more frequent in all azacitidine-treated patients (62%,
range in the 3 studies was 61% - 71%) than in observation patients (37%). The
most common in azacitidine-treated patients as compared to observation patients
were:

febrile neutropenia (in 12.7% vs. 3.3%)

thrombocytopenia (in 7.3% vs. 2.2%)

fever (in 11.8% vs. 2.2%), and

pneumonia (in6.4% vs. 3.3%).

Most deaths occurred after withdrawal from study rather than during the study, as

Table 30: Summary of Deaths

Number (%) of Subjects

Intravenous SBubcutanenus
B421 8921 9221 892119221
without

Al
Azacitidine  Azacitidine  Arzacitidine®  crossover  Aracitidine®
Time of Death {N=48) N=T0) {N=150) (Noa1) N=220)
i A BT
M 81 {87y 1 . 190 {85.4
oflowing study {ro.8y oy (88, @0 }

Total 43 (89.6) 58 (67.1) 142 (04.7) B 210 (95 5)

* inchudes 1 sutnects d 10 Jadng $221 subjects aftae g over from

* Desth cocumed witmn 30 cays of Jast dose of JZacitxins, o¢ 0 or bafore the date of wathdracal n 0221
chearvabon only subgects.

£ Desth occutred > 30 days aler tast tose of sracidng, of 40N the dats of n 9221 cb only

shown in sponsor’s Table 30.

The causes of death for the 35 subjects who died during the 3 CALGB studies are
shown in sponsor’s Table 31.

o \|
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Table 31: Causes of Death in Subjects Who Died Durfng the Study*
Sdy Tremtment Sutject  avesspans varbatin
S Amaciidine m

37420 Mudigle comypliostions including myoacardal infarttion

ot mu

SIS Fungel sepes wodent
racrenisl hemoerhage
Cardopulrenary

Al azacrtiame 52’% Eecmm; =y
Lo

herpegrory teae

2
6718
8741
37048
e
57783
56085
o487
€o2¢e
£0421
80942

81418 Coranary srtary dsemse
* Desth ocourred withn 30 days of 1ast dose of aZaGtdine, o 0N &¢ Defore the date of wihdrawel in 9221
cheervation ondy subjedts.
* Cause of dexth per Subeck Congtation page St NGt KOSWN"; hOWRVEY, PREUMONS WYl r2POrtnS 88 SAE
with sefiousnees tritarion of “death’.
REY MDSsmyelodysp yndrormin, AN saciude myeloge L ia, SAE Kh event

In Study 8421 three subjects died as a result of CNS or generalized bleeding; all
had low platelet counts at baseline requiring multiple platelet transfusions. Deaths
occurred in two subjects after 1 cycle and in one, after 9 cycles. Two subjects died
as a result of infections; both had been pancytopenic; both received 1 or 2 cycles
of treatment. The remaining subjects died of a variety of causes after receiving 1 to
3 cycles of treatment. None of the deaths appeared to be treatment-related.

In Study 8921 four subjects died as a result of infections after treatment for 2 to 7
cycles. All had been pancytopenic and had low ANC at baseline that remained low
throughout the study. One subject died from intracranial hemorrhage after 1 cycle
of treatment. This subject had thrombocytopenia at baseline that became more
pronounced with treatment and required multiple platelet transfusions. The
remaining 2 subjects died of progression of MDS (marrow failure and AML). None
of the deaths appeared to be treatment-related.

In Study 9221 observation group, one patient died of a subdural hematoma and
one of infection. The other deaths do not appear to be MDS-related. In Study 9221
azacitidine group, infections were listed as causes of death in 3 subjects and
intracranial hemorrhages in 2. It is possible that azacitidine may have contributed
to infections or hemorrhages, which are part of the natural history of MDS.

During the follow-up period, 181/191 subjects in Study 9221 died (see Efficacy
section, Secondary endpoint: Time To Death From Any Cause). About 64% of
subjects died of MDS, AML, Sepsis, Other Infections, and Hemorrhages; about
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25% died of other causes, mainly cardiac; causes of death were unknown in 11%
(Listing 16.2.8.7.1A).

Other SAEs are shown in sponsor’s Table 32.

Table 32: Serious TEAEs by Seriousnoss Criterion (Excluding Death)

Nummbes (%) of Sulects
Infravenous Subcutaneous
8421 2921 8221 ralzed]

Ceitetion” (=48) {9%20) {1 {82}
At Ioast 4 SAE 3esy) 42 (80.0) ] (695) N QA 131 (693;
Lile-fiveatening 10 (20.8) 4 3.0 0 80 4 43 1 84)
Hosplokration 29 (60 4) 41 (58.6) 82 {54.7) iR e R 123(339)
Disabling’ 0 o 2 (L3) 0 2 (0.9
swepectaiag
Congental anomaly (4] D] 0

" 0 °
Mndcabyirportael ) @1 3 (83 S (4m 202 o (1)
* shstipte reports of the Seme S2fDUSNASS CrkeaS O 3 SUDIKE Ware only Coutat 0NOR VIthes each Featment

Foup
® inchudes 8 mutyects 490 azRcivd: kating 9221 subjects altar w9 over from ot r
* d of cancae, which viere formes Sefious Biverss svant crasris J1ee Section

PErYs

KEY SAE=serous sdverse avent. TEAE crestment-emerpent advarse svent
The most common life-threatening TEAEs in all studies were thrombocytopenia
and anemia (n=4 each), respiratory failure (n=2), AML (n=2), dyspnea at rest and
exertional (n=2 each). The other life-threatening TEAESs were reported in one
subject each (bone marrow suppression, leukopenia, neutropenia, febrile
neutropenia, cardiac failure congestive, abdominal pain, gastrointestinal
obstruction, necrotizing colitis, chest pain, systemic inflammatory response
syndrome, anaphylactic reaction, anaphylactic shock, sepsis, blood in stool,
cachexia, dehydration, cerebral hemorrhage, convulsions, neurological symptoms,
syncope, renal failure, and respiratory arrest).

The most common TEAESs that resulted in or prolonged hospitalizations were
febrile neutropenia, thrombocytopenia, fever, and infections.

Azacitidine was discontinued in 18% of patients in Study 9221, in 29% of patients
in Study 8921, and in 31% of patients in Study 8421. The most common reasons in
Study 9221 were leukopenia (5%), neutropenia (3.6%), thrombocytopenia (3.6%),
anemia (1.8%), and nausea, injection site pain, malaise, weakness, and
pneumonia (0.9% each). Azacitidine dose was_reduced in about 10% of patients,
because of leukopenia, neutropenia and thrombocytopenia. Therapy interruption
(dose held) occurred in about 21% of patients in Study 9221, in 17% of patients in
Study 8921 and in 15% of patients in Study 8421. The main reasons cited for
therapy interruption were leukopenia, neutropenia, and febrile neutropenia; the
others were fever, nausea, vomiting, and thrombocytopenia.

PRBC and platelet transfusions were administered to about 76% of azacitidine
patients and to 65% of observation patients. The main reasons were anemia
(58%), thrombocytopenia (35%), fatigue (11%), epistaxis (3%) and patechiae (2%).
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Concomitant medications to treat TEAEs were administered to almost all (95%) of
azacitidine-treated patients and to 73% of observation patients. The symptoms
requiring treatment are shown in sponsor’s Table 40.

Table 40:  Most Freguently” Observed TEAES Treated With Contomitant
Medication{s)

Nurnber (%) of Subjects
Intravenous Bubculaneous
842 921 .2 4] 892179221
Al

concomitant

medication{s)

Nauses 7% 81BN 78 152 ) 13114 1% 124 {55 4)

Vemting NOS 17435 4) 46 5T 1 5537 Y AT S 41T
X 22 (45.8) 21 {30.0) 53 (35.3) 22 {23.9) 74 (33 6)

Consipation 14 (202) 12 (17.9) 40 (26.1 $ (3.4 $2{238)

Diarrhea NOS 13219 9{129) 20013 5 {(54) 20{132)

3Ey 8{11.4) 19 (12.7) 12{13.0) 27 (123)

* 3 20% 1 Any Treatmant Group

* Muttiple reports of the same praerred term for 3 subject were only counted onoe wythen sach Tazment group

“ inciudes 8t sobj © avackiane, inclodng 9221 e 9 over from observabon

KEY NCS=not otherwise specified, TEAE it e wvent

Azacitidine-treated patients required more concomitant medications than
observation patients, except for correction of hypokalemia (suggesting that
hypokalemia may not have been treatment-related).

7. Laboratory Abnormalities

Hematology: As expected, mean values for RBCs, Hgb, WBC, ANC and platelet
counts were all low at baseline. These values increased in patients who showed a
response (CR or PR) or improvement resulting from treatment with azacitidine.
Nadir analyses showed that RBC and platelet values tended to reach nadir values
during the 3™ week of the cycle, while WBC and ANC values tended to reach nadir
during the 2™ or 3™ week of the cycle. Mean time to nadir for RBC, WBC, ANC,
and platelets was 15-16 days. Approximately 75% of the subjects reached the
nadir values for most hematology parameters by the 3™ week of the cycle,
indicating that the 28-day cycle generally allows sufficient time for subjects to
reach cell count nadir, for WBC recovery and for dose adjustment prior to the next
cycle.

Liver Function: Mean and median values for ALT, AST, LDH and total bilirubin
generally remained unchanged throughout the first 12 cycles of azacitidine
therapy. (The study entry inclusion criteria in this study specified 3-4 x ULN for liver
enzymes rather than <2 x ULN for the SC studies).
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Table 12.4-4: Mean and Median Data for Liver Chemistries Uslag Expanded Baseline Definition (By Month)

Azacitidine After
Observation Asacitidine Oaly Obscrvation AN Aracitidine
Parsmeter {N+92) {N=09) {N=51) (Nw150)
{units) Time Point N __ Mean Median N Mean Median N _Mean Median N Meon Median
ALT (UN)
Baseline 8 253 9.0 86 293 240 —— - - 86 293 240
6 months 1 242 17.0 42 330 220 19 242 205 61 303 no
12 months 2 305 305 27 346 0 7 287 218 34 334 29
AST (UA)
Bazefine 83 281 230 93 261 20 —— - - 93 261 20
6 months 10 204 125 48 257 230 21 248 200 6% 282 230
12 months 2 323 323 30 2635 218 10 23t 178 30 256 213
AL PR U T
Baselne 78 884 505 9i 43 800 aan - e 91 bd83 300
6 months 870 78 50 1027 165 21 912 850 71 93 8io
12 months 2 1578 1878 31 1075 853 11 878 870 42 1023 861
Total Bili {umold.y
Basehne 86 149 21 92 144 120 e —n wen 9 144 120
6 months 1 176 137 50 149 137 2 19 HEY 72 140 126
12 months 2 101 10.1 31 135 120 i1 12.3 120 42 132 120
KEY. ALT=alani fi , AST: ’ , Alk Phos=atkslinc phosphatase, Total bib=total bilirubin
Table 81: Most Frequent® Hepatic TEAEs
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The greatest percent of shifts to CTC grade 3 or 4 was observed for total bilirubin.
These increases coincided with intercurrent ilinesses, such as pneumonia, CHF,

pulmonary edema, epigastric pain, gall stones, sepsis, viral hepatitis and
transfusion reactions.

The overall frequency of subjects with at least 1 hepatic TEAE was 12.0% in the
9221 all azacitidine group, 7.6% in the 9221 observation group, 11.4% in the 8921
SC azacitidine group, and 33.3% in the 8421 IV azacitidine group (sponsor’s Table
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61, shown above). The most frequent hepatic TEAEs in studies 8921 and 9221
were jaundice, hepatomegaly, hepatosplenomegaly and cholelithiasis.

Three patients in the azacitidine-treatment arms developed hepatic failure. One
patient had a long history of alcohol abuse. One patient had a long history of fatty
liver and non-alcoholic cirrhosis; the increases in AST/ALT and total bilirubin in this
patient resolved without changes in azacitidine treatment. The third patient with
hepatic failure was not noted to have a history of hepatic insufficiency.

Most of the other TEAESs were related to the biliary system, such as biliary colic,
cholangitis, cholelithiasis, and cholestatic jaundice.

Reviewer'’s Comments: Patients with hepatic impairment were excluded from the
study. Most of the patients did not develop liver toxicity during treatment with
azacitidine. However, some patients with histories of hepatic impairment
experienced worsening of hepatic impairment. While the sponsor notes that no
hepatic TEAES resulted in dose reduction or discontinuation of treatment, the three
patients with hepatic failure withdrew from the study.

Renal Function: The majority of subjects in all 3 studies had normal BUN and
creatinine values at baseline and they remained normal at Cycles 1, 6, and 12.

Table 62  Mean 30d Median Data for Renal Function Chemistries {by Cydle)

Fewer than 10% of subjects in Studies 8921 and 9221 (all azacitidine group) had
increases of BUN to grade 3 CTC. There was one patient in the 9221 study who
developed renal failure, which led to therapy interruption. The subject later died of
MDS. No other renal TEAEs (most frequent of which were dysuria, hematuria,
renal impairment and urinary frequency) resulted in therapy interruption, dose
reduction or discontinuation of treatment in the 3 studies. Renal function TEAEs
were attributed to concomitant conditions and not to azacitidine treatment
(sponsor’s Table 65, shown below).
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¢ No dose trends were seen with fever, leukopenia, neutropenia, rigors,
patechiae, headache, anorexia, pharyngitis, pain in limb, peripheral edema,
dizziness, contusion, insomnia and cellulitis.

9. Adverse Event - Gender Relationship

Sponsor’s Table 72, shown below, lists TEAEs that occurred with a >10%
difference in frequency between male and female study subjects. Female subjects
were more likely than male subjects to experience vomiting, diarrhea, headache,
arthralgias, erythema, injection site bruising, tachycardia and post-procedural
hemorrhage. Male subjects reported thrombocytopenia more frequently than
female subjects.

Table 72: TEAEs With a > 10.0% Difference in Frequency Between Males and
Females (892179221 All Azacitidine Group) Without a Similar Trend in the
9221 Observation Group

Number (%) of Subjects
Subcutaneous
9221 Observation 89219221 All Azacitidine®
{N=92) {N=220)

Male Female Maje Female

Preferred Term® {N=60) (N=32) {N=150) {N=70)
Atteast 1 TEAE | 58 (66 7) 31 (969) 149 (99.9) 70 (1000)
Vomiting NOS 5 (0.3 o 73 (48.7) 48 (65.7)
Thrombocytopenia 28 {48.7) 13 (438) 104 (69.3) 40 (57.9)
Diarhes NOS 10 (18.7) 3 (949 47 (31.93) 33 (41.9)
Headache NOS 5 (8.3) 5 (158) 25 (18.7) 23 (329
Arthraigia 2 @3 1 @ 28 {18.7) 21 (300)
Erythema 4 (67 0 19 (127) 8 (25.7)
injection site bruising 0 4] 14 {9.3) 17 (24.3)
Tachycardia NOS 5 83) 1 (39 8 {53 1 (187

st procedural hemonhage 0 LI CA] 420 3.(129

* Multiple reports of the same preforred tem for a subject are only counted once within sach treatment group.
* inciudes ol subjocts sxposed to azacilidine, including #221 subjocts afor crossing over from observation.
Sorted by decreasing frequoncy in the 8921221 afl azadtidine fomale group.

KEY: NOS=not otherwiso spocified, TEAE streatiment-amernyent advonse event

10. Adverse Event - Age Group Relationship

Sponsor’s Table 73 lists adverse events that occurred with a >10% difference
between age groups in both the azacitidine-treatment groups and in the CALGB
9221 observation group, which consisted of observation only subjects and
observation before crossover subjects. The observation only group show little
effect of age on the frequency of subjects reporting adverse events. Neutropenia
was reported more frequently in subjects over 65 years of age than in younger
subjects. Other adverse events were reported more frequently by younger patients.
Treatment-related adverse events appear not to be age-related.
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Table 85: Nost Fraquent” Renal TEAES
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Reviewer’s Note: Eligibility criteria for CALGB trials included serum creatinine <1.5
x normal and serum CO2219 mEq/L. There were no differences in the incidence of
TEAEs in patients with normal creatinine clearance and in patients with creatinine
clearance elevated to 1.5 x normal (Table 12.2-10, CALGB Study 9221, not
shown). The mean and median values of BUN and creatinine did not change
during 12 cycles of treatment, suggesting that azacitidine did not adversely affect
renal function in most patients. There were 2 patients who developed renal failure
in study 8421, none in study 8921, 3 in the azacitidine-treated patients in study
9221, and 1 in the observation arm of study 9221. There were concomitant medical
conditions and events such as sepsis, hypotension, previous history of renal
insufficiency, hypertension, and diabetes mellitus. Individual case histories do not
suggest azacitidine causing renal toxicity.

8. Adverse Event-Dose Relationship

Analysis of TEAEs by dose (Table 66, ISS) led to the following conclusions:

e Gastrointestinal events, i.e. nausea, vomiting, diarrhea and constipation,
tended to increase with i mcreasmg doses of azacmdme For example nausea
occurred in 63% of patients receiving >100 mg/m?, in 54% receiving 275
mg/m?, and in 34% receiving >75 mg/m? azacitidine.

e Other events appeared to increase with increasing doses of azacitidine, such
as anemia, injection site erythema, ecchymosis, weakness, dyspnea, site pain
and arthralgia. However, the trends were less clear than in the case of
gastrointestinal events.

e No clear dose-related trends were seen with cough, erythema, epistaxis, rash,
injection site bruising, anxiety, hypokalemia and rales.
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Table 73: TEAEs With a > 10.0% Difference in Frequency Across Age Groups
{8921/9221 All Azacitidine Group) Without a Similar Trend in the 9221
Observation Group

Number (%) of Subjects
Subcutaneous

9221 Observation 892119221 All Azacitidine®
(N=82) {N=220)

<G5 Years 265Years 275Years <6SYears 205Years 275Yeans

Preferred Term® N N 1
Atieast 1 TEAE 33{1000) 56 (866) 23 %.0) 7 (100% 137(100.0) 52 (100.0)

Neutropenia 4 (121) 6 (103) 3 (120) 20 {253) 50 (3B5) 19 (315
tnjection sits srythema 0 0 0 33 418 43 (314) 13 (25.0)
Pharyngitis 3 PY 4 88 1 @0 2 @8 2 (181 0 (192
Injection sie pain 0 ) ) 20 (253) 29 {212) 7 {138)

Night sweals 1 B30 2 (39 1 @0 12 (1520 7 (81 3 (5
Hematoma NOS D 0 0 11_(13.9) 8 _(58) 2 (38
TR rcne R s o f el tenn i o st e ol 1 gntu 2 en v s coch Bt Hgieup

* Inciudes all subjects axposed to azaciang, Inchasng 5221 subgects alter g OVOr from pbservaboh.

Sorted by decreasing frequency in the 8921/9221 o azacitiding z 75 years age group.

KEY: NOS=not ttherwise specifiod, TEAE sireatment-omergent adverso ovent

11. Adverse Events from Published Literature and Other Sources

The sponsor performed a search for safety information in the following electronic
databases: Medline, Embase, Biosis, Derwent Drug File, and ADIS Clinical Trials.
The publications describe the clinical use of azacitidine in more than 2000 subjects
over a 30-year period. In these studies, azacitidine was given orally in
encapsulated form, IV by rapid bolus injection, IV by continuous infusion, and by
SC injection. The doses ranged from single-dose of 25 mg/m? IV to 750 mg/m? IV
for 10 days.

In addition to the 3 CALGB trials, described in this NDA review, there were 7 other
non-CALGB studies of azacitidine treatment in MDS (described in Background,
above). These studies noted bone marrow suppression, gastrointestinal events
(nausea, vomiting, and diarrhea), and injection site reactions. Hepatic toxicity or
renal toxicity were not described. One subject experienced a severe serum
sickness-like illness.

Of non-MDS safety studies, 5 were dose comparison or dose escalation studies, 1

evaluated hepatic effects of azacitidine, and 2 evaluated renal effects. The

subjects in these studies had a variety of solid tumors and acute leukemias. They

were treated with a variety of azacitidine dosage regimens. Azacitidine was

administered by IV bolus or infusion in 7 studies and SC in 1 study. These studies

showed that

e MTD was about 150 mg/m? for 5 days every 2 weeks. The DLT events were
severe nausea and vomiting, accompanied by weight loss. Hematological
toxicity increased with increasing azacitidine dose. These toxicities were noted
in all studies.

e |ess hematological and gastrointestinal toxicity was observed when
azacitidine courses were given very 21 to 28 days.
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¢ [n 36 children with AML or ALL refractory to standard treatment, the MTD was
150 to 200 mg/m?/day. DLT were nausea, vomiting, diarrhea in all subjects
who received 2150 mg/m?/day. Prolonged myelosuppression occurred at
doses 2200 mg/m?day.

o Effects of azacitidine on hepatic function were studied in 28 cancer patients
with or without hepatic metastases. Abnormal LFTs (serum bilirubin and or
SGOT >3 x ULN) occurred in 7/20 (35%) of subjects. Four patients with
significant hepatic tumor burden prior to azacitidine therapy died of rapidly
progressive hepatic coma. The authors concluded that azacitidine is potentially
hepatotoxic in subjects with pre-existing liver disease.

o Effects of azacitidine on renal function were evaluated in 2 studies. In the first
study, 22 subjects with acute leukemia were treated with doses of 100 to 200
ma/m?/day for 5 or 7 days. Polyuria. glycosuria and/or transient changes in
bicarbonate or phosphorus were detected during 29/33 courses of azacitidine
in 20/22 subjects. Eleven subjects had a history of azotemia. All subjects
received concomitant antineoplastic drugs and antibiotics. The authors
concluded that these findings were suggestive of defective tubular function. In
the second study, 11 subjects with acute leukemia were treated with
azacitidine 150 mg/m2/day for 5 days. Hypophosphatemia occurred during
4/40 courses of azacitidine. Hypokalemia occurred during 2/30 courses of
azacitidine in another group of 12 subjects. The authors concluded that these
electrolyte changes were due to modest azacitidine-associated renal tubular
toxicity. No additional studies were performed to support this conclusion.

e A comprehensive review of all the studies by Von Hoff described adverse
events in over 800 subjects with a variety of neoplastic disorders who received
doses ranging from 60 mg/m? to 750 mg/m? given once or in repeated doses
up to 10 days. The adverse event profile in these studies is similar to that
described in the studies described above and also in this NDA.

e Hematologic effects. Myelosuppression was the major adverse effect. The
granulocytic nadir occurred 14 to 17 days following administration, with a
median duration of about 2 weeks. Both leukopenia and thrombocytopenia
were dose-dependent. Anemia was rare.

e Gastrointestinal effects. Nausea and vomiting were dose-limiting toxicities.
MTD IV doses were 500 mg/m? when given weekly, and 150 to 200
mg/m?/day for 5 days given every 14 to 28 days. Mild-to-moderate nausea
and vomiting was generally controlled with antiemetics. Diarrhea occurred
in about 50% of subjects, but was easily controlled.

e Hepatic effects. Abnormal hepatic function changes attributable to
azacitidine occurred in about 7% of patients. Hepatic coma was present in
0.5% of subjects. The hepatic effects did not appear to be related to dose,
schedule, or route of administration of azacitidine. Von Hoff recommended
cautious use in patients with underlying liver disease.

o CNS effects. CNS toxicity has been reported but is infrequent with
azacitidine therapy. Two of 8 subjects with disseminated neoglasms ina
Phase | study evaluating azacitidine 150 mg/m? to 200 mg/m? given daily
as a constant |V infusion over 5 days every 28 days developed
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somnolence, apathy, disorientation, and agitation. Both patients recovered
a normal sensorium after discontinuation of treatment. Fifteen of 154
subjects treated with azacitidine with a variety of treatment schedules
developed coma; however, only 2 did not have comorbid conditions that
may have contributed to the event. Four had CNS leukemia, 3 had sepsis,
and the others had intracranial hemorrhage, azotemia, stupor prior to
azacitidine, and obtundation associated with hypotension.

¢ Muscle tenderness and weakness. One author reported an unusual
syndrome of generalized muscle tenderness, weakness, and lethargy in 17
of 18 subjects with AML treated with IV azacitidine that began on Day 3 of
a 5-day treatment and lasted for 7 to 10 days. No other author has
described this syndrome.

o Renal effects. Renal abnormalities ranging from elevated serum creatinine
to renal dysfunction and death were reported rarely in subjects treated with
IV azacitidine in combination with other chemotherapeutic agents.

o Death. Six of 745 subjects died from drug related causes, hepatic coma in
three, thrombocytopenia in two, and hypotension in one.

NCI annual reports to the FDA document that during the years 1975 through 2002
approximately 7400 subjects had been treated with azacitidine for a variety of
neoplastic diseases and various hemoglobinopathies.

e A total of 87 deaths were reported and azacitidine was identified as a possible
orprable contributor to 21 of the deaths. The most common causes of deaths
were infections, thrombocytopenia and neutropenia. Other causes were ARDS,
hepatotoxicity and diffuse pulmonary hemorrhage.

e The most common SAEs, besides deaths, were myelosuppression, infectious
complications, nausea/vomiting, and hepatotoxicity (5 subjects).

e Other significant adverse events included elevated LFTs, renal failure, and
neurological events (confusion, stupor, seizure, and ataxia).

D. Adequacy of Safety Testing

Safety testing was carefully performed during the CALGB trials. The sponsor
collected the data retrospectively, and was successful in compiling virtually all
adverse event and laboratory data as documented in Patient Profiles, tables and
listings.

E. Summary of Critical Safety Findings and Limitations of Data

1. This NDA documents the safety profile of azacitidine in 226 subjects, 220 of
them in the 3 clinical trials and 6 in a clinical pharmacology study. Additional
information is available from published studies and unpublished safety reports.
Azacitidine has been in clinical use for about 30 years. More than 7000 patients
have been treated with this agent at various doses and in various regimens.
This information is useful in corroborating the safety profile in this NDA and in
alerting the reviewer to rare adverse events.
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2.

In these trials azacitidine was used to treat MDS, a condition that in its
pathophysiology overlaps to a great extent the most common toxicities of
azacitidine. Therefore, it is often difficult to distinguish azacitidine toxicity from
progression of MDS.

The same dose of azacitidine was used in the 3 clinical trials. The drug was
administered SC in the randomized, controlled trial and in one uncontrolied
supportive trial, and IV in the other uncontrolled supportive trial. The extent of
exposure by dose was similar in 3 three trials. However, the total exposure,
calculated by subject-years was the shortest in the IV azacitidine trial (a mean
of 0.59 year per subject), intermediate in the SC azacitidine single-arm trial (a
mean of 0.74 year per subject) and the longest in the randomized controlled
trial (a mean of 0.92 per subject).

The most frequent reason for withdrawal from the trials was no response to
azacilidine, foilowed by development of AML, adverse eventi, subject’s choice
to discontinue, other reasons, and death.

There were no deaths that were attributed to azacitidine toxicity in these trials.
Of the 36 deaths during the 3 trials, 18 were probably related to MDS (7 were
attributed to infections, 5 to bleeding, 4 to marrow failure, and 2 to AML). Other
causes of death appear to be unrelated to MDS.

The serious adverse events occurred in about 60% of azacitidine-treated
patients and in about 36% of observation only patients. About 56% of
azacitidine-treated patients had adverse events that led to hospitalization, as
compared to 34% of observation only patients. About 6% of azacitidine-treated
patients had life-threatening adverse events, as compared to 4% of observation
only patients. The most common SAEs that resulted in hospitalizations or that
prolonged hospitalizations were thrombocytopenia, febrile neutropenia, fever
and pneumonia.

About 30% of subjects experienced adverse events during 30 days prior to
study entry. The most common were anemia (in 10%), thrombocytopenia (in
7%), fever (in 4%), neutropenia (in 3%), and diarrhea (in 3%). These adverse
events were reported more frequently in subjects that were randomized to the
observation only group (17% had anemia, 13% had thrombocytopenia, 9% had
fever, 8% had neutropenia, and 4-5% had diarrhea, hypokalemia, rigors,
anorexia and headache).

Virtually all subjects reported adverse events during the study, 99.5% in the
azacitidine-treated groups in the 3 trials and 96.7% in the observation only
group. A greater proportion of azacitidine-treated subjects reported the
following adverse events as compared to observation only subjects:
gastrointestinal events (nausea, vomiting, diarrhea, constipation, anorexia),
hematologic (neutropenia, leukopenia, fever, rigors, ecchymoses, patechia,
epistaxis), injection site (erythema, bruising and pain), cough, dyspnea,
arthralgia, headache, weakness, dizziness and insomnia. After correction for
the mean duration of exposure (2-fold longer in the azacitidine subjects),
observation only subjects were found to have twice as many subjects with
TEAEs than azacitidine subjects, including more subjects with anemia and
thrombocytopenia. There were more subjects reporting nausea, vomiting and
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constipation among azacitidine-treated subjects than among observation only
subjects.

9. During treatment with azacitidine, some TEAEs occurred early in the cycle
(nausea, vomiting, fever, diarrhea, constipation, injection site pain, arthralgia),
others in the middle of the cycle (anemia, leukopenia and thrombocytopenia),
and some persisted in the last week of the cycle (fever, leukopenia,
neutropenia, headache, anxiety and weakness). Subjects reported the most
TEAEs in the first 2 cycles of azacitidine therapy and progressively fewer in
subsequent cycles.

10. The most common reasons for azacitidine discontinuation, dose reduction or
therapy interruption were leukopenia, neutropenia, thrombocytopenia.

11.PRBC and platelet transfusions were administered to about 76% of azacitidine-
treated patients and to 65% of observation only patients. The main reasons
were anemia, thrombocytopenia, and fatigue.

12. Concomitant medications to treat adverse events were administered to almost
all (95%) of azacitidine-treated patients and to 73% of observation only
patients. The most common conditions treated in the azacitidine treatment
subjects were nausea, vomiting, fever, constipation, diarrhea and hypokalemia.
The most common conditions treated in the observation only group were fever,
hypokalemia and nausea.

13.Blood cell counts were low at baseline in all subjects and decreased in subjects
treated with azacitidine. Blood counts increased in subjects who showed a
response or improvement.

14. Liver function TEAEs occurred in about 16% of azacitidine-treatment groups
and in about 8% in observation only group. In most cases, liver function TEAEs
coincided with intercurrent ilinesses, including hepatobiliary disorders, and were
not attributed to azacitidine treatment. Three patients developed hepatic
insufficiency during azacitidine treatment; two of them had prior histories of liver
cirrhosis.

15.Renal TEAEs were rare, transient and attributed to concomitant conditions and
events, not to azacitidine treatment. Five patients in the azacitidine treatment
groups and one patient in observation only group developed renal failure.

16. Gastrointestinal TEAEs tended to increase with increasing dose of azacitidine.
Other events were less dose-related, such as anemia, erythema, ecchymosis,
weakness, dyspnea, site pain and arthralgia. Most types of TEAEs were
unrelated to dose.

17.Some treatment-related adverse events were more frequent in females than in
males. These included vomiting, diarrhea, headache, injection site erythema,
arthralgia, tachycardia, and post-procedural hemorrhage.

18. Treatment-related adverse events were not more frequent in older subjects.

19. Gastrointestinal and hematologic TEAEs were reported in all published studies,
and were dose-limiting. The authors of one study concluded that azacitidine is
potentially hepatotoxic in subjects with pre-existing liver disease. Renal function
abnormalities were reported in two studies, but not others. CNS toxicity was
reported as infrequent, mostly in the presence of comorbid conditions. One
author reported a syndrome of muscle tenderness, lethargy and weakness in
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AML patients treated with azacitidine. Death was thought to be drug-related in 6
of 745 azacitidine-treated subjects (due to hepatic coma in three,
thrombocytopenia in two, and hypotension in one). Azacitidine was identified as
a possible or probable contributor to 21 deaths in cancer patients reported by
NCI. Most of deaths were due to infections, neutropenia, and
thrombocytopenia.

20.Even though azacitidine had been administered to a very large number of
patients, the trials in this NDA have enrolled the largest number of patients with
any one condition. All the other trials and reports described smaller number of
patients. Thus, the adverse event database is much smaller than the usage of
the medication may indicate.

21. Another limitation of this safety evaluation is that the data have been re-
collected by the sponsor from hospital records and not from the original CRFs.

22.Azacitidine appears to be a relatively safe arug for treatment of a malighant or
pre-malignant condition such as MDS. Azacitidine-related adverse events
appear to be relatively easily controlled with concomitant medications and
blood product use. '

VIl. Dosing, Regimen, and Administration Issues

The dosing regimen of 75 mg/m?%day for 7 days every 28 days has been used in all
3 studies in 270 subjects and appears to be maximally effective and reasonably
well tolerated, especially after 1-2 cycles of treatment. Dose adjustments according
to hematologic parameters have been effective. Administration SC or IV is
supported by results of 2 trials and one trial, respectively.

The issues are: 1) how long to administer azacitidine before stopping for failure to
achieve response, and 2) how long to administer azacitidine after patients have
achieved complete response.

According to protocol, subjects who failed to achieve a response after 4 cycles of
therapy were to be taken off study. This directive proved to be unrealistic. Before a
response was achieved, there was an “initial positive effect’, defined as the first
day of achievement of target for 24 weeks for at least one abnormality at baseline.
In most subjects the “initial positive effect” consisted of a decrease in bone marrow
blasts. In CALGB 9221 study, 18 subjects (82%) had the “initial positive effect”
after 4 cycles, the remaining 4 the “initial positive effect” after 5, 6, 7 (a CR), and
17 cycles, respectively. In CALGB 8921 study, all 10 subjects had an “initial
positive effect” within 2 cycles, and in CALGB 8421 study, all 9 responders had an
“initial positive effect” with in 3 cycles. Full achievement of responses occurred
considerably later after the “initial positive response”. Thus, 36 of 41 (88%)
subjects in the ITT population who achieved a response had an “initial positive
effect” within 4 cycles of treatment. Azacitidine treatment should be administered
for at least 4 weeks before it is stopped for lack of effectiveness. During this period
there should occur an “initial positive response” presaging a response.
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According to protocol, subjects who achieved a complete response (CR) were to
have 3 additional cycles of therapy before therapy is discontinued. Three subjects
with CR were continued on azacitidine until withdrawn from the study for other
reasons. In CALGB 9221, the median number of therapy cycles received by the 22
responders was 13.5 (range, 7 to 89 cycles). In CALGB study 8921, the median
number of cycles received by the 10 responders was 14.5 (range, 7 to 157 cycles).
In CALGB study 8421, the median number of cycles received by 9 responders was
12 (range, 2 to 15 cycles). The median number of cycles of therapy received by all
responders in the 3 trials was 13 cycles (range, 2 to 157 cycles). The sponsor’s
recommendation to continue azacitidine therapy in subjects with partial and
complete responses for as long as patients continue to benefit is reasonable.

IX. Use in Special Populations

A. Evaluation of Sponsor’s Gender Analyses and Adequacy of
Investigation

Reviewer's Table below summarizes the composite data for gender analysis for
efficacy (CR + PR) in all 3 studies. There appear to be no gender differences in
response rates.

Reviewer’s Table. Gender Analysis for Efficacy (CR + PR), ITT Population

" Gender CALGB 9221 CALGB 8921 CALGB 8421 Total

i Male 15/103 6/49 5/31 26/183
| (14.6%) (12.2%) (16.1%) (14.2%)
| Female 7147 4/23 4117 15/87

; (14.9%) (17.4%) (23.5%) (17.2%)

For safety analysis by gender, the sponsor analyzed the frequency of treatment-
related adverse events in male and female subjects. Female subjects tended to
have a higher frequency of some adverse events than male subjects, such as
vomiting, diarrhea, headache, injection site erythema, arthralgia, tachycardia, and
post-procedural hemorrhage.

B. Evaluation of Evidence of Age, Race, or Ethnicity Effects on Safety
or Efficacy

Reviewer's Table below summarizes the data for response rates (CR + PR) by age
groups in all 3 studies. There appear to be no age differences in response rates
when the data from all 3 trials are assembled, even though there are wide
differences in response rates between age groups within each trial.




NDA 50-794 Azacitidine in MDS

Page 126

Reviewer’s Table. Response Rates (CR + PR) By Age Groups, ITT Population

 Age Group CALGB 9221 CALGB 8921 CALGB 8421 Total
<65 years 6/53 (11.3%) 3126 (11.5%) 6/21 (28.6%) 15/100 (15.0%)
65 — 74 years 12/61 (19.7%) 5/30 (16.7%) 2124 (8.3%) 19115 (16.5%)
>75 years 4136 (11.1%) 2116 (12.5%) 113 (33.3%) 7155 (12.7%)

The sponsor carried out a safety analysis by age groups of <65 years of age, 265
years of age, and 275 years of age. The frequencies of treatment related adverse
events did not increase with age. Except for neutropenia, there was a higher
frequency of some TEAEs (pharyngitis, injection site erythema and pain,
nightsweats, and hematolma) in the <65 year-old group than in the >65 year-old

group.

Analysis by race could not be carried out because 94.8% of subjects in the 3
studies were of the White race. Reviewer’s Table below shows the racial

demographics in the 3 studies.

Reviewer’s Table. Racial Demographics in the Three CALGB Studies, ITT Population

Race " CALGB 9221 CALGB 8921 CALGB 8421 Total

White 140/150 68/72 48/48 256/270 (94.8%)
Black 2/150 2/72 0 4/270 (1.5%)
Hispanic 5/150 172 0 6/270 (2.2%)
Asian 3/150 1772 0 4/270 (1.5%)

C. Evaluation of Pediatric Program

The sponsor is not proposing pediatric studies. Azacitidine was designated as an
Orphan Drug on December 3, 2001 (designation request #01-1501).

D. Comments on Data Available or Needed in Other Populations

e As shown above, there is scanty data on the effect of azacitidine in MDS in
other races other than White, although there is no reason to postulate response
differences in other races.

e Patients with mild hepatic or renal impairment were excluded from the CALGB
studies. Safety data on these patients can be obtained in the post-marketing
period.

X. Conclusions and Recommendations
A. Conclusions
1. Azacitidine treatment resulted in reproducible responses in about 156% of
subjects. The responses were long-lasting and resulted in clinical benefit,

consisting of complete or partial normalization of peripheral blood counts and
bone marrow blast percentages and of loss of transfusion-dependence. In
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addition, approximately 17% of subjects had a clinical benefit termed
Improvement, which consisted of increased blood counts and loss of
transfusion dependence in transfusion-dependent subjects. The median
duration of Improvement was 195 days. Observation only subjects had 0%
responses or improvement. The difference in response rates between the
azacitidine-treated subjects and observation only subjects was statistically
significant (p>0.0001). There is at present no drug that shows similar efficacy in
treatment of MDS.

2. All subtypes of MDS and also AML (initially diagnosed as MDS) had similar
response rates. There were no differences in response rates between males
and females, and between different age groups. Virtually all study subjects
were of the White race; there is no information on response rates in other races
or ethnic groups. Cytogenetic analyses were not carried out in these trials.
Responders generally had ui-lineage deficits, but so did the majority of study
subjects. Thus, there are no predictors of a response.

3. Increased survival resulting from azacitidine treatment, as compared to
observation only, could not be demonstrated in the controlled trial. There are
several reasons for this failure: 1) the randomized study was not powered to
demonstrate a survival advantage, given the low response rate (15%), the
unrealistic statistical plan in the protocol (30% response rate in the azacitidine
arm and 10% in the observation arm), and the long median survivals in non-
responders as well as in responders, 2) crossover of more than half of the
observation only arm to azacitidine treatment, resulting in loss of matching of
the randomized populations, and 3) the high median age of MDS patients,
resulting in 40% of subjects dying from causes other than MDS, AML or
complications of MDS during the study. A much larger study would be needed
to show a survival advantage of azacitidine treatment.

4. Azacitidine dosing is well-established in these trials. Duration of treatment is
less clear-cut. According to protocol, subjects were to discontinue treatment
after 4 cycles if they did not have a response. However, among the responders,
only the “initial positive effect” (most often a decrease in percentage of blasts)
was evident by cycle 4 in 82% of subjects and by cycle 7 in 95% of subjects.
The degree of response (complete or partial) became evident later. These
findings suggest that treatment should be longer than 4 cycles before a patient
is declared a non-responder. Partial responders were treated for the duration of
response. Complete responders either discontinued treatment after achieving a
complete response and receiving 3 more cycles of treatment, or continued
treatment for duration of the response.

5. Azacitidine was a relatively safe drug in the 3 trials considering the malignant or
pre-malignant nature of MDS. Serious adverse events were common and
generally due to consequences of decreases in blood counts, already low in
MDS. The most common adverse events were gastrointestinal. However, all
adverse events decreased after the first two cycles of treatment, as
gastrointestinal symptoms were controlled by concomitant medications and
blood counts improved as a result of responses to azacitidine. There were no
deaths ascribed solely to azacitidine.
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6.

Xl.

In summary, azacitidine benefits a minority of patients with MDS but is relatively
safe. The main benefit is loss of transfusion-dependence. These trials did not
establish increased survival or reduction of risk to progression to AML. The
main discomforts are long-term administration of SC medication and use of
concomitant medications to control gastrointestinal side effects.

An adequately powered trial to demonstrate a survival benefit of azacitidine
treatment is unlikely, given the relative rarity of qualifying subjects, the low
response rate, and the great variability in survival of the mostly elderly subjects.
Approval of the drug is supported by the results of one controlled trial and two
uncontrolled trials, all yielding consistent results.

B. Recommendations

Azacitidine should receive a regular approval for treatment of all types of MDS.
The goals of treatment should be defined in the drug label, such as correction
of transfusion-dependence, hemorrhage, thrombocytopenia, neutropenia,
symptomatic anemia, or increased bone marrow blasts.

Pharmacology data on the role of cytochrome P450 enzymes in azacitidine
metabolism and the activity of azacitidine metabolites should be obtained in the
post-marketing period.

Safety of azacitidine in patients with mild hepatic or renal impairment should be
obtained in the post-marketing period.

APPENDIX

1. List of Improvements in NDA 50-794 According to the Reviewer

CALGB 9221 improvements: 19 in the originally randomized to Azacitidine, 11 in

Crossover
Azacitidine Azacitidine after Crossover
55914, 56424, 56562,56859, 57191, 55980, 56190, 56571, 58163, 59057,

57289, 57502, 58116, 59909, 60163, 60302, 60983, 61225, 61261, 61418,
60360, 60484, 60939, 61030, 61720, 62280
61799, 62422, 62471, 62605

CALGB 8921 Improvements: 6
Improvements: 44100, 44187, 45371, 45464, 45755, 46131.

CALGB 8421 Improvements: 8
Improvements: 37521, 38320, 38320, 37650, 38495, 38376, 39656, 38840.
Patient #38477 had PR, not Improvement.
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2. List of No Improvements (Reviewer disagrees with sponsor’s assessment)

Study 9221 subjects whom the sponsor listed as having an Improvement response
and the reviewer thought had no Improvement (most of them had only a decrease
in blasts, and no changes in blood cell counts or transfusions): 38

55973, 56366, 60266, 60638, 56250, 56504, 56531, 57182, 57663, 59422, 60205,
60445, 60708, 62377, 59050, 59055, 59397, 59585, 60111, 60438, 61019, 61489,
61656, 62131, 62007, 62377, 55973, 60266, 60638, 56250, 56504, 56531, 57182,
57663, 59422, 60205, 60445, 60708.

In Study 8421, the following 4 patients had no Improvement: 38345, 39947 had no
PR and no Improvement, 36554, 36727.

In Study 8921, the following 5 patients had no Improvement: 39699, 44880,
45842, 46164, 46583.

3.Adverse Events Occurring in 25 % of Patients (from Sponsor’s Proposed
label)

Most Frequently Observed Adverse Events > 5% in All Vidaza)*
) Al Vidazat Observationt

Preferred Term** (N=220) (N=92)
At least 1 TEAE 219 (99.5) 89 (96.7)
Nausea 155 (70.5) 16 (17.4)
Anemia 153 (69.5) 59 (64.1)
Thrombocytopenia 144 (65.5) 42 (45.7)
Vomiting 119 (54.1) 5 (54)
Pyrexia 114 (51.8) 28 (30.4)
Leukopenia 106 (48.2) 27 (29.3)
Diarrhea 80 (36.4) 13 (14.1)
Fatigue 79 (35.9) 23 (25.0)
Injection site erythema 77 (35.0) 0
Constipation 74 (33.6) 6 (6.5)
Neutropenia 71 (32.3) 10 (10.9)
Ecchymosis 67 (30.5) 14 (15.2)
Cough 65 (29.5) 14 (15.2)
Dyspnea 64 (29.1) 11 (12.0)
Weakness 64 (29.1) 19 (20.7)
Rigors 56 (25.5) 10 (10.9)
Petechiae 52 (23.6) 8 (8.7
Injection site pain 50 (22.7) 0
Arthralgia 49 (22.3) 3 33
Headache 48 (21.8) 10 (10.9)
Anorexia 45 (20.5) 6 (6.5
Pain in limb 44 (20.0) 5 (54)
Pharyngitis 44 (20.0) 7 (7.6)
Back pain 41 (18.6) 7 _(7.6)
Contusion 41 (18.6) 9 (9.8)
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All Vidaza} Observationt
i Preferred Term** (N=220) (N=92)
At least 1 TEAE 219 (99.5) 89 (96.7)
Dizziness 41 (18.6) 5 (5.4)
Edema peripheral 41 (18.6) 10 (10.9)
Erythema 37 (16.8) 4 (4.3)
Chest pain 36 (16.4) 5 (5.4)
Epistaxis 36 (16.4) 9 (9.8)
Febrile neutropenia 36 (16.4) 4 (4.3)
Myalgia 35 (15.9) 2 (2.2)
Weight decreased 35 (15.9) 10 (10.9)
Abdominal pain 34 (15.5) 12 (13.0)
Pallor 34 (15.5) 7 (7.6)
kasopharyngitis 32 (14.5 S (3.9)
Pitting edema 32 (14.5) 9 (9.9)
Skin lesion 32 (14.5) 8 (8.7)
Dyspnea exertional 31 (14.1) 15 (16.3)
Injection site bruising 31 (14.1) 0
Rash 31 (14.1) 9 (9.8)
Injection site reaction 30 (13.6) 0
Anxiety 29 (13.2) 3 (3.3)
Appetite decreased 28 (12.7) 8 (8.7)
Fatigue aggravated 28 (12.7) 4 (4.3)
Hypokalemia 28 (12.7) 12 (13.0)
Upper respiratory tract infection 28 (12.7) 4 (4.3)
Pruritus 27 (12.3) 11 (12.0)
Abdominal tenderness 26 (11.8) 1 (1.1)
Depression 26 (11.8) 7 (7.6)
Productive cough 25 (11.4) 4 (4.3)
Insomnia 24 (10.9) 4 (4.3)
Malaise 24 (10.9) 1 (11)
Pain 24 (10.9) 3 (3.3)
Pneumonia 24 (10.9) 5 (5.4)
Abdominal pain upper 23 (10.5) 3 (3.3)
Crackles lung 23 (10.5) 8 (8.7)
Sweating increased 23 (10.5) 2 (2.2)
Cardiac murmur 22 (10.0) 8 (8.7)
Rhinorrhea 22 (10.0) 2 (2.2)
Gingival bleeding 21 (9.5) 4 (4.3)
Lymphadenopathy 21 (9.5) 3 (3.3)
Herpes simplex 20 (9.1) 5 (54)
Hematoma 19 (8.6) 0
_Night sweats 19 (8.6) 3 (3.3)
Rales 19 (8.6) 8 (8.7)
Tachycardia 19 (8.6) 6 (6.5)
Wheezing 19 (8.6) 2 (2.2)
Cellulitis 18 (8.2) 4 (4.3)
Dysuria 18 (8.2) 2 (2.2)
Breath sounds decreased 17 (71.7) 1 (11)
Lethargy 17 _(71.7) 2 (2.2)
Oral mucosal petechiae 17 (71.7) 3 (3.3)
Stomatitis 17 (7.7) 0
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- All Vidaza} Observationt

: Preferred Term** ) (N=220) . (N=92)
At least 1 TEAE 219 (99.5) 89 (96.7)
Urinary tract infection 17 (71.7) 5 (54)
Peripheral swelling 16 (7.3) 5 (5.4)
Dyspepsia 15 (6.8) 4 (4.3)
Hemorrhoids 15 (6.8) 1 (1.1)
Hypotension 15 (6.8) 2 (2.2)
Injection site pruritus 15 (6.8) 0
Transfusion reaction 15 (6.8) 0
Pleural effusion 14 (6.4) 6 (6.5)
Abdominal distension 13 (5.9) 4 (4.3)
Muscle cramps 13 (5.9) 3 (3.3)
Post proccdure! hemorrhage 13 (5.9; 1 {i.3)
Postnasal drip 13 (5.9) 3 (3.3)
Rhonchi 13 (5.9) 2 (2.2)
Syncope 13 (5.9) 5 (5.4
Urticaria 13 (5.9) 1 (1.1)
Anemia aggravated 12 (5.5) 5 (54)
Loose stools 12 (5.5) 0
Nasal congestion 12 (5.5) 1 (1.1)
Atelectasis 11 (5.0) 2 (2.2)
Chest wall pain 11 (5.0) 0
Dry skin 11 (5.0) 1 (1.1)
Dysphagia 11 (5.0 2 (2.2)
Dyspnea exacerbated 11 (5.0) 3 (3.3)
Hypoesthesia 11 (5.0) 1 (19)
injection site granuloma 11 (5.0) 0
Injection site pigmentation
changes 11 (5.0) 0
Injection site swelling 11 (5.0) 0
Mouth hemorrhage 11 (5.0) 1 (1.1)
Post procedural pain 11 (5.0) 2 (2.2)
Sinusitis 11 (5.0) 3 (3.3)
Skin nodule 11 (5.0) 1 (1.1)
Tongue ulceration 11 (5.0) 2 (2.2

* Mean Vidaza exposure = 11.4 months. Mean time in observation arm = 6.1 months.

™ Multiple reports of the same preferred terms for a patient are only counted once within
each treatment group.

1 Includes events from observation period only; excludes any events after crossover to
Vidaza.

1 Includes events from all patients exposed to Vidaza, including patients after
crossing over from observation.

Cc:

NDA 50-794
HFD-150/Division File
HFD-150/RPazdur
HFD-150/GWilliams
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HFD-150/AFarrell
HFD-150/EKaminskas
HFD-150/ABaird
HFD-150/Y-PWang
HFD-150/SAbraham
HFD-150/S-LLee
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